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Preface 


This book is an attempt to interest the general reader in 
the study of geography, and to explain the value of a geograph- 
ical outlook on the tvorld today. I am aware of the d^gers 
of such an undertaking, and hope that my efforts to simplify 
So wide and varied a subject have not resulted in misleading 
generalizations. It is emphatically not a textbook though 1 
believe that as a commentary it may be read with some profit 
by those preparing for entrance to a univenity. If the book 
also induces readers to inquire further into some aspect of 
geography, its main purpose will have been achieved. Many 
oE the statements no doubt require qualification, but I have 
omitted such phrases as " in general.’* ** with some exceptions,’’ 
and so forth. The book is an introduction, and further study 
should bring home to the reader the necessity for more 
detailed enquiry. 

A number of sketch maps and diagrams have been included; 
these are also gcneraliwiions. and the reader must have a 
good atlas to hand. Several are listed in the appendix. 

It would be difHcult to name here all those to whom the 
book owes whatever merits it may possess. The list of books 
for further reading indicates some of my indebtedness. I 
should like, however, to record the names of four scholars 
particularly; the late George Gordon Coulton, formerly 
Fellosv of St. John's College, Cambridge, svho taught me hosv 
a past age could be brought to life and related to modem 
problems: the late Professor A. C, Ogilvie. for personal kind- 
nesses and encouragement; Mareel Aurousseau. a former col- 
league and a friend from whom I liave learnt much; and 
T. iv. Freeman, a friend of many years standing with tvhom 
at s-arious times I have discussed some themes of this book, 
7 
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I am also Indebted to Mt. Frank. George for helpful comments. 
The opinions expressed in it are personal, and if there are 
errors, they are not to be attribute to them or to any one 
but myself. 

Finally I am again obliged to Miss Alison Usher for typing 
the greater part of the manuscript accurately and efiiciently. 

G. R. Crone 
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CHAPTER ONE 


Introduction; the Medieval Outlook 


In the pages which follow, an attempt is made to explain 
what modem geography Is about, how the subject has reached 
its present position, and what it can contribute to an under- 
standing of the ivorld today. At the same time it is hoped 
that the reader tvill derive from them a realization of the 
great interest, and even entertainment, which can be obtained 
from its study. Some may consider that geographers are in- 
dulging in so many and so varied activities that it is difficult 
to discover what their aim is. That there is an underlying 
unity, based upon clearly defined principles and methods, is 
one theme of this booh. It is only fair to add that many geo- 
graphers will probably differ from vles« expressed in it. But. 
stfithin limits, that is part of the interest of geography; I hope, 
that when the reader has read these pages, he or she svill be 
In a position to form an opinion on this, or belter stlU, will 
feel stimulated to carry the study further. This is the point 
of vieiv of one geographer only, who Is ivcll aware that it is 
not the whole story. 

In. the opening chapters some account is given of what 
geographers have thought and wriuen in the pasL These are 
folloivcd by chapters on the content of modem geography. 
Finally some concrete examples of its application to modem 
problems are given. This approach is primarily historical, 
but it can be justified. Speaking broadly, medieval geographers 
may be compared sviih the present-day citizen, who gives little 
thought to the svorld outside his own immediate envlron- 
1 ment. Wliat views he has are probably an amalgam of im- 
pcrfealy understood, or scnutional. scraps from the popular 
■ press or radio, mixed with vague recollections from his school 
days and coloured perhaps by prejudices of various kinds. I 
well remember a pupil tcachw many years ago telling me of 
V his astonishment at the methods employed by his colleague. 

>5 
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On his class being unable to name two tosvns in France, he 
exhorted them — “Remember the sailor’s trousers! ’’ Where- 
upon they shouted in unison— “Toulouse and Toulon! “ 
Times have changed, but this kind of trick is not entirely 
dead— to judge by some radio quiz programmes. The ordinary 
men of the Renaissance may be likened tentatively to the 
somcwlut more informed publit^ ^nuinely interested in the 
world but often puzzled by what they read or hear, and with- 
out a key to relate the stream of facts to each other or unable 
to visuaHze a coherent picture of the contemporary world, 
upon whiA, to put it at iu lowest, their daily livelihood 
depends. The point of the third category of this analogy does 
not require to be laboured. The modern geographer has his 
understanding of the modern 
world, while fully aware that it is not the only one. If a further 
P«'«'«'ble. 1 recall the answer of a dis- 
tm^shed geographer to my inquiries about the attitude to 
gwgraphy m ^e early days of this century: "We were so 
astonished to discover that geography made sense at all that 
we pve no further thought to theories! ’’ 
rtf ®*'^*** subjects, and from the time 

rtf ..S r”®” Romans it has attraaed the attention 

of s^olars. statesmen, and men of affairs, and the literature 
ihrt ^ propose in this outline to begin with 

hut •’ Z specialist study, 

sinn-^rt^v ^ bcause. from medieval times onwards, its 
to S unjmerruptedly. from almost complete neglect 

Iwk how r" outlook. ^Ve arc likely to over- 

mrL btween ‘^e cen- 

noQle the of Constant!- 

vm existence ^ A*f Christendom were fighting for their 
rSHcrf bvT,' ■ , harried and 

cutem .li™, hy "“niadi tram ihc 

from the deS,; „f Lih-^S, '"'"6"’ 

no direct thTe-,, u . t ^ **'0 alone amc 

dii'posal. It u-as urt equipment at their 

they eveniuallv hrnv ' ** qu.arter that 

cy eventually broke out of their confined homebnds on 
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the ivestem margins of Eurasia. Beyond the bounds of 
Christendom were strange lands and peoples, with whom their 
contacts were intermittent and often hostile. It is not strange 
that their beliefs about the outside world were fantastic to 
our way of thinking, or that they placed in these svide shadotvy 
spaces the distorted scraps of authentic information which 
had come dowm to them from a more spacious ^^’orld, or 
peopled them with the w'ondrous figures of legend and folk- 
lore. As their contacts svith this world increased, it s\'as to be 
^peaed that they should attempt to reconcile neiv informa- 
tion with old legend, to produce X'ery often even more fantastic 
talcs. Since Africa was ^e forbidden continent, most of these 
found a home there — the men ** ivhose heads do grow beneath 
their shoulders," those who had one leg only, the people whose 
bloody lower lips hung dmm on their chests, the gold-digging 
ants of the Niger basin, all these find a home in the medieval 
tvorld map. It is possible, but no doubt dangerous, to explain 
these stories as misunderstood reports of aaual peoples; the 
"heads beneath the shoulders" may reflect a practice similar 
to that o£ the later "veiled Tuareg"; the Shilluk people of 
the Sudan are accustomed to stand on one leg for long periods; 
the great lips recall the lip-rings of IVest Africa; and the goJd- 
digging ants were probably the negroes ivho obtained alluvial 
gold by burroAving into die ground. However this may be, 
one should not reject oS-hand these medieval tales. 

The descriptions of the world by men like Sir John Mande- 
villc are often regarded as valueless collections of tall stories 
and their authors as unduly credulous or downright liars. 
Tins is to judge them out of their time; they were giving the 
best account of the world they could from the material avail- 
able, and in a number of instances they incorporate pieces of 
first-hand information gleaned from their contemporaries. The 
description of the world by an anonymous Franciscan vrritten 
about A.O. 1350, for example, contains references to a friar 
Avho accompanied a vo>'agc along the coast of north-west Africa, 
and to the activities of missionary friars on the ^Vhite Nile. 
The Navigations of the Irish Saint Brandon, some centuries 
earlier, are admittedly to be treated sviih caution and present 
problems of dironology, but even if they are accepted only 
as rcflerting knotvlcdgc of the None voj-ages to Greenland, 
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it is interesting to see how natural phenomena have been 
transformed in the telling*, the column of shining crystal may 
well be icebergs and the thick curdled sea pack-ice; the 
blazing island with obnoxious fumes suggests volcanic action; 
and the great fishes in the clear water were perhaps seen in 
Greenland fiords or on the Newfoundland banks. All these 
features could be located in the North Atlantic basin. It was 
oitly natural that unlettered travellers should interpret what 
they saw in terms of their limited experience. A pilgrim 
watching the clouds, which foretold the onset of the rains in 
the eastern Mediterranean, rolling round the mountain-tops, 
might believe them to be the manifestation of spirits, but 
another was capable of drawing a comparison between the 
dunes of the sand desert and the waves of the sea. 

In discussing the medieval attitude to monsters, signs and 
portents, two points should be remembered. It svas believed 
that creation was spontaneous; animals, for example, might 
be generated at any place and at any time. Consequently! it 
was no argument to say that, since no one had ever seen a 
certain monster in his o»vn country, it could not exist some- 
where else in the tvorld. The teaching of the Church also 
lent support to the notion of monsters, and belief in them 
in certain situations ivas approved by St. Augustine, since the 
Creator is all-powerful. 

it is often stated that the idea of a round earth was heretical 
to the medieval man, and, in fiict, that it had passed out of 
mind. It is true that it was difficult to reconcile it literally 
with many scriptural texts, but the theory never died out 
entirely. For one thing, what astronomical knowledge sur- 
vived »vas based upon the sphericity of the earth. In a number 
of ways the teaching of the Church Fathers was justified in 
the event. In the argument as to whether the lands assumed 
to exist beyond the Equator could be reached and would be 
found to be inhabited, they asserted that they were, since the 
world was peopled from one centre by the sons of Ham, Shem 
and japhet, and the faithful had been ordained to carry the 
Gospel into every corner of the earili. 

These speculations on the nature of the world liad little 
praaical influence through most of the period, but it was 
certainly not a period of stagnation. The Crusades, for cx- 
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ample, were a considerable stimulus to technological adrance 
and to intellectual discussion. It is not possible here to give 
a comprehensive account of their effects upon the rising 
nations of the West, but several points should be noted; the 
acquaintance of the West with a region in strong contrast to 
any they had previously known; the stimulus to trade, despite 
frequent hostilities; the aa|uisition of new techniques and 
skills for ever)’day life; the recovery of part of the learning 
of Greece through translations from the Arabic; contact with 
a civilization in a number of respects more sophisticated, 
which forced upon them the realization that there svere other 
trays of life than their otvn. The Crusading period svas thus 
the first step in European expansion throughout the svorld. 
AVhat this world iras like was also brought home to them by 
another stimulating event, the composition of that remark- 
able work knotvn briefly as the Troveb of Marco Polo. This re- 
vealed to the West the vast extent of Asia, the manifold variety 
of its peoples and the existence of the andent and highly 
developed civilization of China. Though the svork is cast in 
the form of a narrative, modem scholarship has shotm that 
the Travels are in fact an attempt at a systematic geography 
of Asia. It is clear that Marco is not writing at first hand in 
every chapter but has assembled the best evidence available 
to him; this seems to be true of his account of the Indian 
Ocean. Though composed at the beginning of the fourteenth 
century, it lud no great immediate effect, and did not ris’al 
the more entertaining and less authentic compilation of a 
Mandcville. But later, in the fifteenth century, it supplied 
Columbus svith considerable, but antiquated, support for his 
enterprise. The project of "reaching the East by the ^Vcst," 
i.e. reaching eastern Asia by sailing westwards across the 
Atlantic, illustrates clearly one facet of raedieral learning. 
Tlicre is quite considerable evidence that Columbus’s plan 
s\-as by no means nesv. At least one hundred years earlier it 
had stirred Uie imagination of scholars and rulers, they 

consideretl the plan feasible, they svere forced to admit that 
it was beyond their competence for the lime being. Mantle- 
villc pointed out trenchantly that its execution depended 
upon having an adequate ship, suitably pros’isioned. The 
event had therefore to trait upon the development of stup 



nACKCROONn TO CEOGRAniY 
construction and navigation. This situation — theoretical pro- 
gress, hamstrung by technical difficulties— can be traced in 
other departments. Astronomers sverc aivare that it svas pos- 
sible to determine the dilference in longitude betsveen two 
places, and thence their distance apart, by comparing the local 
time at which an astronomical event (an eclipse of the moon, 
for instance) was observed at the two places. But the lack of 
efficient timepieces and of accurate astronomical tables ren- 
dered this method useless until these became available in the 
eighteenth century. None the less, the application of science 
to practical affairs was making slow progress. The first large 
and successful advance was made for the use of seamen. To 
modem eyes the early medieval marine charts (generally 
knoim as portolan charts) may not appear accurate or of great 
use. but m fact they were effective in the conditions for svhich 
they were designed, that is the Mediterranean Sea. They set 
a precedent in being based on scientific data, observations of 
bearing by the mariner's compass, the determination of dis- 
tances from the motion of the ship, and the recording of a 
mass of facts-shoals. rocks, liatbours-by standardized con- 
ventiona signs. With the exception of contemporary itiner- 
j tentative efforts at mapping, they may 

o tools of the geographer. This 

’“blc mnditions in the 
development of trade, cspec- 
i Mediterranean, a progress which eventually made 
possible the pioneer voyages of discovery. 

broadly, regarded the svorld 
anvthinff hmits as a shadowy region in which 

S roL the improbable 

Even witbin^ih^'f^^*i-° *”* '>t«g«nation than the rational. 
SSn o him, he had scarcely 

evSts if innumerable facts and 

mat ei^Lw occurrence, much less to explain them, 
mt Thi were to be found in Holy 

Iluhou"h^t"^ »<! «g.rded L 

future or thp .i«- r ” ? centuries speculation about the 
believed that th ^*"80 was profitless, since many 

A.0 "ifo. Giolni!:'”-'* in the yeai 

grap y in any profound sense received little 
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attention; its literature tsTis either strictly practical — lists o£ 
stages on the pilgrimage to Jerusalem, or on royal progresses 
through the kingdom, collections of traditional tvisdom for 
farmers and shepherds, lists of ports liable to dues and similar 
ad hoc compilations, or the collections of svonders mentioned 
above, strictly for edification or amusement. 

The effect of overseas expansion T\'as to shatter this mould; 
the seamen shorved decisively that ever)' sea svas navigable 
and every continent inhabitable. Slowly and haltingly, it s\-as 
established that the whole ts-orld is subject to certain uniform 
laws and the monsters and marvels were banished — or almost 
banished — since tales of abominable snowmen and Loch Ness 
monsters are still s\nth us. Men have come to understand that 
man's state is not unchanging — though the idea that all change 
is progress is less popular than it was. But svhatever their 
ultimate beliefs, men have In v-arying degrees recognized that 
to survive they must come to terms with their environment, 
and the first necessity is to undentand it. How the study of 
geography has developed in recent centuries, and the contri* 
button it has made to the modem world, is the theme of 
this book. 



CHAPTER TWO 


Europe Discovers the World, 1400-1650 

1 N this diaptcr the geographical setting of the great age ot 
discovery is examined and its effect on the outlook of geo- 
graphers outlined. 

The fiisl and decisive step in the expansion of Europe 
overseas was the conquest of the Atlantic Ocean. That the 
nation to achieve this should be Portugal was the logical out- 
come of her geographical position and her history- Placed on 
the extreme margin of the old. classical ^^ed^te^r3ncan world 
and facing the untraversed ocean. Portugal could adapt and 
develop the knowledge and experience of the past to meet 
the challenge of the unknotvn. Some centuries of navigating 
the coastal svaters of western Europe and northern Africa 
had prepared Portuguese seamen to appreciate the problems 
which the Ocean presented, and to apply and des’elop the 
methods necessary to oseicome them. From the seamen^ of 
the Mediienanean, panicolatly those of Genoa and Venice> 
they had l^rnt the orgaxiiation and condurt of a mercantile 
marine, and from Jesvish astronomers and Catalan mapmakers 
the rudiments of navigation. Largely excluded from a share 
in Mediterranean commerce at a time svhen her increasing 
and vigorous population was making heavy demands on her 
resources, Portugal turned southwards and wesnvards for 
opportunities of trade and commerce. At this moment of 
national destiny it was fortunate for her that in men of the 
calibre of Prince Henry, known as the Navigator, and King 
John II she found resolute and dedicated leaders. 

The problems to be faced were new and complex. The 
conditions for navigation and commerce in the Mediterranean 
were relatively simple, compared with those in the svestem 
seas. The landlocked Mediterranean, tidelcss and svith a 
climatic regime of regular and svell-deBned seasons, presented 
few obstacles to sailors who svere the heirs of a great body 
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of sea Jore garnered from the etperiences of many centuries. 
"WTiat hazards there were, in the form of sudden storms or 
dangerous coasts, were known and could usually be antici- 
pated. Similarly the Mediterranean coasts, though they might 
be for long periods in the hands of dangerous rivals, ivere 
described in sailing directions or laid dosvn on the portolan 
charts dravm by Venetian, Genoese and Catalan cartographers. 
Problems of determining position at sea, which confronted 
the Portuguese, did not arise. Though the Mediterranean 
seamen by no means restricted themselves to coastal sailing, 
the latitudinal extent of the Mediterranean sras not great, 
and voyages could be conducted from point to point on com- 
pass bearings; the ships were never so far from land as to 
make it necessary to iix their positions in latitude by astro- 
nomical observations. Having made a landfall on a bearing, 
they could determine their precise position from prominent 
landmarks, soundings or the nature of the sea bed, after 
reference to the sailing directions or charts. 

By contrast, the pioneers of ocean navigation faced much 
greater difficulties. The western ocean which ettended, accord- 
ing to the speculations of the cosmographers, through many 
degrees of latitude and longitude, s^'as an unknosvn quantity, 
hut cenainly subjected to wide s-artatiom of sveather and svith- 
out knmm bounds. Those who first ventured out over its 
"•aters did so without benefit of sailing directions or traditional 
lore. As the Portuguese sailed southsvards, they left behind 
them the familiar constellations in the beai’cns by which they 
could determine dircaion and the hours of the night, and 
particularly the pole-star from which by a simple operation 
they could determine their latitude. Along the unknown 
coasts they were threatened by shallows, hidden banks, rocks 
and contrary winds and currents, with no knowledge of con- 
venient shelter to ride out storms or of very necessary water- 
ing places. It is little wonder that these pioneers dreaded the 
thought of being forced on to a Ice shore, or of having to 
choose benveen these inshore dangers and the unrecorded 
perils of the open sea. 

hfany of these problems could be solved by time alone, 
by the hard-svon accumulation of a myriad of isolated details, 
in faa by the patient study of a totally new environment. 
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Their astronomers and scientists provided them with declina- 
tion tables of the sun and simple instruments, so that on their 
southward course they could determine latitude daily tvith 
considerable accuracy. Eventually, also, they came to under- 
stand and to allow for the variations of the magnetic compass 
due to the irregularities of the Earth’s magnetic field. Apply- 
ing the principles of chartmaking evolved in the Mediter- 
ranean, they charted many hundreds of miles of the coasts of 
Africa and Asia, until the fact that they sverc navigating on 
a spherical surface, and not on a plane, produced many 
puiiUng complications which were not finally solved until 
Gerhard Mercator designed his famous projection in 156.^. 
But in the long run, It was not upon the solution of such 
scientific problems that the successes of these explorers svcrc 
founded; they rested upon sheer ability to handle a ship in 
all weathers, the dogged endurance of conditions which 
would be regarded today as unbearable, and on the svill to 
succeed. 

The Portuguese first directed their efforts to the mainland 
of North Africa, where they hoped to seize a share in the 
lucrative trans-Saharan trade and to control more effectively 
the western atU from the Mediterranean. But disastrous ex- 
peditions taught them that they were no match for the hfoor- 
ish power on land, and they turned to seek other means by 
which their greater mobility at sea could be effectively em- 
ployed — to establish direct contact with the gold-producing 
countries of the weuem Sudan and eventually to open up 
the sea road to that fabled treasure-house, the Orient. Pro- 
gress along the coasts of nonh-svest Africa was slow at first, 
largely osving to the inshore dangers and to the contrary winds 
and currents which made the homeward voyage difficult. How- 
ever, as the result of a determined drive, the ill-omened Cape 
Non was rounded in 1455. and progress became more rapid. 
To the South also the immediate hinterland, where the 
Sahara desert approaches the sea, proved barren, and the 
scanty population hostile. On the high seas, discoveries (or 
re-discovcries) were made whtdi provided valuable bases for 
future progress: Madeira was r«ched in 1418, and the 
Canaries were knosvn from about 1420. More important vfas 
the discovery of the Azores group in 1427, as this provided 




1. The world; process of discover; and exploration. 
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an advanced base for further exploration westwards. But of 
most importance for the future, the Portuguese were acqulr- 
experience a knowledge of the svind systems 
and atrrents of the Atlantic which they turned to great profit. 
fr« I'ttlc gold and some slaves were brought back 

'*>' lint fruits of a profitable trade: 

*'"'8”! Ri''" and Capo Verde trere 
Europeans for the first time sasr for 
WdTh ' ‘""/f’"'"’ Tl'' “"Inst betsreen 

^snihel h A?"'' 'a' P'li'lisn' 'll' of ti'" tropics svas clearlf 

IbTner thJ I" ? ? ““*'>■ “ ''‘i"'lii"’ "’"“'“"I 

msSHn OAb?'’ "?'' “ H55--'™,cn sre had 

ThTltlvi Il™™- '«= sailed on our course to 

IhithTbrn?!®’ ■ "'n'-""' """ <■' »' •'I' Bi’dib 

fr™ thf t'P'nin the blacks 

liTa hi l™w,s,'’'°e'’n ''“"“B'lii »nd also the dry 

and and land (the Sahara) from the fenilc country of the 

beyond the rbw’’'’"’" "" ’ ''"'I' thing that 

S svell fZ a ""S" ‘■'“'I’ “nil W* •>«if 

»« and terS^ the ,, hole country is green, full of 

mn ill noS A If’’ »" brownish, 

and arid.” »" '““""T 

the"(hri “i’ lii' “"temporaries was 

a land ,S w n , n "" "boitld find 

'trt”rT‘rb'"’r'~ 
ss-s'. s mtTSe 

STrsomb'.:." 

Atlantia also “".tib„X,:'2'„t“SX;rlS^^^^ 
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routes on his first vopge: south to the Canaries and thence 
Vr-esus-ards. and on the hometvard voyage a north-easterly 
course to the latitude of the Azores, taking ads’antage of the 
predominantly south-^vesterly winds. Some scholars have seen 
a mastery in his having hit upon the best routes for his pur- 
pose at the first attempt, but here as in other matters he t\'as 
undoubtedly drawing upon Portuguese experience. 

\\'hile Portugal ^vas expanding souths^'ards, and sometvhat 
later Spain to the we5tu*ait3s, other rising nations were open- 
ing up the North Atlantic. It is possible that by 1471, when 
Portugal was establishing a fort on the Gold Coast, British 
skippers in search of new fishing grounds (since political 
complications were excluding them from Icelandic sraters) 
had probed the ocean wesnvards, and may have made a land- 
fall in the Ness-foundland arex Their task was rather easier 
than that svhich confronted the Portuguese. There teas no 
<]uestion of long voyages into hitherto unpenetrated climatic 
tones, with all ^e navigational problems that this presented. 
Their early landfalls were 2,000 miles dbiant (the Portuguese 
faced open sea vopges of 4.000 miles) and were in a climatic 
tone similar, though harsher, than that of their native land. 
As the Elizabethan geographer. Richard Hakluyt, ts-rote, *' we 
are not to cross the burnt zone (i.e. the Equator] nor to pass 
through frozen seas encumbered with ice and fogs.” 

In their search for a short road to the Indies, the British 
faced the unknos^'n perils of the Arnic, a region at least as 
strange to them as the Tropics had proved to the Portuguese. 
UTiether the English in the seventies of the fifteenth century 
discovered North America or not. John Cabot sailing from 
Bristol in 1497 made an indisputable landfall on Cape Race, 
anticipating Columbus in first sighting the American con- 
tinent — though this ss'as not appreciated at the lime. 

^\*hat then ss-as the contribution of these pioneers to geo- 
S^phy in these stirring years? They had circumnavigated 
Africa, opened the sea road to Indix discos'cred America, and, 
transcending all these acbievcnients. they had demonstrated 
the existence of lands altogether outside contemporary «• 
penence. They had shosvn bejond doubt that the Tropics 
could be traversed and that temperate lands existed in the 
touthem hemisphere, and they had proved that svith skill and 
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just as the Spaniards later disco'cred the equatorial upland 
regions of South America to be the source of unimagined 
wealth. The Spaniards also found themselves almost as much 
at home on the high dry plains of Mexico as they were in 
Castile, regions lying approximately in the same latitude. But 
the main result was ultimately to overthrow this theory of 
rones, and to initiate the collection of observed facts from 
which a sounder conception of the geography of the world 
svas to emerge. The process was long and chediered, but its 
roots are discernible in these early records. The beginnings 
can be discerned in the writings of the Italian churchman, 
Peter Martyr. The earliest and one of the liveliest of the 
chroniclers of overseas discovery, he tooh great interest not 
merely in the voyages and adventures of the conquistadores 
but noted and analysed svith considerable acumen their reports 
on the lands and peoples of the new world. He pointed out 
for example the differences between those parts of Africa and 
America which lay in the same latitude jone. The former 
suffered from the extreme heat of the sun and their inhabi- 
tants were black with short curly hair; in the same zone in 
America, the heat was less oppressive and the people were of 
lighter hue, with long lank hair. Other apparent anomalies 
also interested him ; the existence, for example, within the 
torrid zone of snow-capped mountains. Tlie conclusion he 
reached was clear— 

"Wherefore it is apparent, the cause of this so great differ- 
ence [i.c. between Africa and Asia] to be rather the disposition 
of the Earth than the constitution of the heavens. For we know 
that snow falletb in the mountains of the Equinoctial or 
burnt zone (the Equator) and the same to endure there con- 
tinually. Wc know likewise that the inhabitants of the regions 
far distant from that line toward the north, are molested svith 
great heat.” By "disposition of the Earth" Peter Martyr 
understood the aspect of the region, the lie of the land, and 
the character of the soil and the rocks. These svere the impor- 
tant factors, not absolute astronomical position on the globe, 
i.c. the "constitution of the heavens." The trees of gre^it girth 
svhich astonished the first explorers of the South American 
coast, for example, svere due to good soil and abundance of 
svater as much as to the great heit; or again, he argued, the 
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Wghlands were more temperate than the coasts, and being 
by nature rocky were more likely to yield gold, but the fact 
of their " rockiness ’’ implied that food supplies would be short 
and settlement consequently difficult, ^ch region with its 
ossTi characteristics would have its own products. Peter Martyr 
was feeling his SN'ay totv'ards a region^ study set free from 
astronomical bonds. 

A similar trend may he observed among English svriters. 
Perhaps the best example is to be found in the ssTitings of 
Richard Hakluyt the younger. He ivas an assiduous collector 
of narratives of exploration, indeed of any documents svhich 
svould support his policy of overseas expansion. Many of these 
are published in his Prindpall Navigations, 1589 (enlarged 
edition 1599) and his theories of colonintion are developed 
very dearly in the Discourse of IVestem Planting. The colon- 
ies were to serve tliree main purposes; to produce products 
which England svas obtaining from abroad at great expense; 
to serve as bases which svould protect the long-sooght-alter 
passage to Cathay; and to allow an offensive against the power 
of Spain to be mounted. 

Studying contemporary maps and narratives, he suggested 
three points; the Siraiu of Magellan, from which the Spanish 
treasure-fleet sailing from the River Plate might be attacked; 
an island in the Itliite Sea as a centre of trade with Cathay if 
the north-east passage proved navigable (this would also be 
an outlet for British woollen goods), and a suitable point in 
north-east America to protect the norih-svest passage, where 
a colony might be established. Experience vas to show that 
the first suggestion was founded on misconceptions of the 
character of the extreme south of America and neglected the 
geographical factor of distance; it svas never attempted. The 
second was abandoned when better information on the area 
came to hand and it s^as apparent that the north-east passage 
afforded no practical route to eastern Asia. The third after 
m.my vicissitudes and the failure of attempts 1585-7 to estab- 
lish colonists in V’irginia, was the only one to be successfully 
carried out with the founding of New England in >620. By 
that time, however, it lud ceased to have much relevance to 
the north-west passage. 

In \\it early ciipciitrvtts rf tihe Ei^glisVi overseas, we can also 
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nor lord nor god. But all things in common. This people 
goeth all naked. But the men and svomen have their head, 
neck, arms, knees and feet all with feathers bounden for their 
beautiness and fairness. These folk live like beasts without 
any reasonableness and the women be also in common. And 
they eat also one another. And that land is right full of folk 
for they live commonly three hundred years and more, as 
with slyness they die not. . . It would be difficult to com- 
pose a more misleading summary, and one in general more 
at variance svith the explorers* reports. 



CHAPTER THREE 


Seventeenth-Century Geographers 


The seventeenth century was, for the European powers, a 
period of consolidation overseas rather than of further expan- 
sion. In Europe itseif, the age was marked by internal strife, 
religious and political, as the Thirty Years ^Var and the Civil 
War in Britain demonstrate. This was followed by the open- 
ing of the long struggle for supremacy between France and 
Britain waged over the oceans and in four continents. During 
the first half of the century the lead in expansion was held by 
the Dutch. Firmly entrenched In a naturally protected base, 
displaying a methodical aptitude for maritime affain, develop- 
ing the sciences of navigation and cosmology beyond the stage 
reached by their former Spanish masters, and commanding 
through their hold on the lower Rhine valley one of the great 
European trade routes, the Dutch built up a formidable naval 
and commercial empire. In the East and ^Vest Indies they 
broke the monopolies of Spain and Portugal, secured their 
sea route to the east by establishing a station at the Cape of 
Good Hope and planted a rival colony on the North American 
seaboard. In the Far East, alone of all European countries, 
they established and maintained trading posts in Japan. In 
pursuit of their trade policies they despatched embassies to 
the courts of the Shah of Persia, the Emperor of China and 
other lesser oriental potentates Much of Europe’s knowledge 
of a great part of Asia and of contemporary events therein svas 
drawn from the voluminous, derailed and matter-of-fact 
reports of these missions, lavishly augmented by illustrations 
and maps from plates engraved on copper in the style per- 
fected by the great publishing houses of Amsterdam. 

Following in the wake of the English in the Arctic in 
search of the north-east passage, Dutch skippers svere the first 
to winter in the far north. Their greatest effort, however, was 
made in the south and particularly in the Pacific Ocean. After 
34 
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the grim experience of iVfagellan's cre;N’5 in that ocean, the 
Spaniards, having discovered a practical sailing route betsveen 
Mexico and the Philippines, lud contented themselves with 
probing rather half-heartedly to the south-svest, svhere they 
hoped to discover the hypothetical southern continent tvhich 
from the time of the Greek philosophers was supposed to be 
necessary to balance the northern land masses. "lite history of 
this continent is outlined later in the chapter on the Antarctic. 

Their English rivals did not foUosv them resolutely into 
these waters for a century, but made their main effort in 
North America. Their great achievement was to plant per- 
manent colonies in Virginia and Netv England. Fortunately 
perhaps for their future they confined their energies to the 
area east of the Appalachians; it was not until the colonists 
had broken away from Briuin in the following century that 
frontiersmen aossed the Blue Mounuins into Kentucky and 
the Anglo-Saxon opening-up of the continent began in earnest. 

Further north, another ^glish advance contributed to this 
movement. The English never entirely abandoned the search 
for a northern passage to the Pacific but had so far failed to 
push svesuvards beyond Hudson Bay. It was natural there- 
fore that tlie courtiers and merchants of the City of London, 
headed by Prince Rupert, should listen with attention to the 
proposals of two French renegades that they should establish 
trading faaories on the shores of Hudson Bay and divert the 
fur trade, particularly the valued beaver pelts, from French 
hands into their own. The upshot was the foundation of the 
Hudson’s Day Company with faaories in " the bottom of the 
Bay" {i.e. ihc southern shores of James Bay) and at York 
Faaory on the western coast. The English were primarily 
sailors and mcrdiants svho did not take kindly to the nesv 
and harsh environment. They were concent at first to wait 
for the Indian trappers to bring the pelts to the forts, rather 
than to push up the rivers to the source of the supplies. Critics, 
angcrctl at the Company’s monopoly, jeered at this “long 
sleep by the frozen sea." 

The French, on the other hand, pursued a forw-ard policy'. 
Missionaiy priests, trappers and muriers des bois w'crc capti- 
sated by this great new country; with enihusiasm and deter- 
mination thc>’ adopted Indian techniques of travel and of 
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" living o 5 the country.” Pushing up the innumerable rivers, 
portaging round the rapids, learning to live rough, to hum 
and to cure meat, they penetrated into the interior from their 
bases at Quebec and Montreal. Lake Huron svas sighted in 
1615, and the falls of Niagara in 1679. A century Uter, La 
Virendrye reached the western prairies and sighted the Rocky 
Mountains far in the distance. But their greatest achievement 
during this period tvas the descent of the great River Missis- 
sippi to its junction rvith the Arkansas river by Father Jacques 
^Ia^quette in 1673 .This journey made it plain that the Missis- 
sippi entered the Gulf of Afexico, thus destroying the sWdely 
held idea that ” the great riwr of the west ’’ provided a water- 
rvay to the Pacific Ocean which would in some degree serve 
as a substitute for the north-west passage. These discoveries 
revealed the great sire of the continent and its potentialities. 
In reply to the English move from Hudson Bay against their 
supplies of fur, the French thus threatened to confine the 
English influence to the Atlantic seaboards. 

In this period a rather similar movement svas taking place 
in Asia, where the Russians were carrying out their drive 
eastwards across Siberia, reaching the Pacific coast in 1647. 

The geographical literature of this century consisted mainly 
of the records of these achievements, and in general tliese 
were rarely of a kind to fire the imagination of the general 
public. Tasman’s narralive, for example, svas largely the 
record of a professional seaman, and the abridged published 
version svas scarcely mote attractive. The accounts of the 
French penetration of Canada achieved greater popularity 
with their descriptions of the mighty Mississippi, the Great 
Lakes and the wonders of the Niagara falls. The English travel 
books which created a sensation were the work of a gifted 
but somewhat bizarre individual, William Dampier. After 
some years in the Pacific, for part of the time as one of a 
buccaneering crew, when be acquired an extensive knowledge 
of the winds and currents of that ocean, Dampier returned 
to England and persuaded the Admiralty to put him in charge 
of a scientific expedition to the south-western Pacific. His 
defects as a commander outweighed his keenness as an obser- 
ver, and he failed to achieve all tlm was expected of him. He 
examined two portions of the svest and north-west coasts of 
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Australia, and his account is the first by an Englishman of 
any part of that continent. He svas no enthusiast for the " noble 
sarage,” rating the inhabitants low'er than the Hottentots. 
The real claim of this expedition to notability was. the fact 
that it svas the first to be despatched from Britain for a purely 
scientific purpose. 

In this it expressed the new spirit of inquiry which had 
been marked by the foundation of the Royal Society in 1660, 
and which in the history of science is associated with the names 
of Descartes, Galileo and Isaac Nesvton. It svas some time, 
however, before this spirit greatly affected the study of geo- 
graphy. Nesvton himself svas interested in the subject as it 
was then understood, being responsible for a revised edition 
(Cambridge, 1672) of the standard sv’ork on geography, 
the Geograpliia Universalis of Bernard Varenius, first pub- 
lished at Amsterdam in 1650. Varenius, a German long resi- 
dent in the Netherlands, made a \’aliant attempt to systema- 
tize the study of geography, drasving freely upon past and 
contemporary smeers. He made two main divisions, "general " 
and '• special.’’ Under the first he dealt with the earth as an 
independent body, and in relation to other planets. A third 
section, rather obscurely called comparative, is concerned Nvnth 
the determination of position and tlie study of cartography— 
apparently vierved as the comparative consideration of places 
and areas on the earth's surface. These sections, therefore, 
are largely mathematical and astronomical, and it svas these 
aspects which appealed to Newton. Varenius’s second division, 
’’special" geography, was to deal with the Earth’s surface 
features, mainly the mountains, forests and deserts, and also 
the oceans and the svaters of the land. He provided a lengthy 
synopsis of svhat this section was to cover, but it ivas never 
UTiiten. Indeed, he seemed to doubt tvhether these topics 
could properly be included In geography: "We are obliged 
to admit them for Custom sake, and the Information of the 
Reader." 

He attempted to classify the s-arious surface features on a 
descriptive basis, drawing largely on his extensive reading of 
travel narratives. These lists suggest to us the "capes and 
baj-s " type of geography schoolf^ks still in use at the end 
of the last century, ^fountains, for example, are classified 
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according to their extent and relative height, whether they 
produced metals or not, and so forth. He also distinguished 
*■ burning and smoking mountains *’ those continually covered 
with snow, and those without snow in summer. 

No progress along these lines svas possible until such 
phenomena had been classified on a genetic basis, and the 
course ol their evolution established. Nevertheless, running 
through this section are signs that Varenius was searching 
for underlying principles. Those portions which deal with 
physical geography and hydrology are the most enlightening 
in the book. He was aware that the surface of the Earth was 
not unchanging, as the following quoution clearly shows: 

" Nevertheless History acquaints us, that not a few Moun- 
tains have been undermined by interior ruins, and sunk 
down into subterranean chasms and receptacles, or wasted by 
some other means; so that since we can perceive a natural 
decay and corruption of them, sve may judge that they do 
not proceed from a supernatural origin. Moreover, that several 
mountains were raised successively, and at several times, is 
apparent from the quantities of sea-shells that are found in 
some ef them, as in those of Gcldciland." 

He had also more than an inkling of what the "other 
means " which wasted the surface svere. though his explana- 
tion is based on faulty premises. In fact we find here the 
conception of the hydrological cycle in embryo. Apart from 
the sinking into subterranean chasms, he argued that run- 
ning water was the main erosive force. As he believed that 
water derived from rain and melting snow did not penetrate 
more than ten feet below the surface, he rejected it as the 
operative agent, and sought the latter in the svaters of the 
oceans which penetrate "through subterraneous fissures" 
into the interior of the earth. They arc then forced to the sur- 
face by two agents : the earth's internal heat and the heat of the 
sun. During this process the salt sea-water becomes purified. 
The rivers return the water to the sea, and the ivhole process 
is then repeated, 

The erosive powers he attributed to rivers appear to be 
relatively slight, being mainly accomplished by the " violent 
beating" of the streams against their banks. No doubt as a 
result of svhat he had seen in Holland, he recognized the role 
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of rivers in transporting suspended materials, and he rvrotc 
with perception on the formation of river islands and sand- 
banks, and changes in the channels of rivers. There is a curious 
passage in which he concluded that river %‘alleys which are 
not of the same age as the earth must have been made by 
the industry' of man — probably another reflection of his obser- 
vations in Holland. He also appreciated the seasonal character 
of river rdgiraes and made some sensible remarks on the Nile 
floods. In considering the formation of coastlines he pointed 
out that same bays are formed by the shattering of the surface 
through subterranean disturbances, as is shosvn by the similar- 
ities of tlie strata on both sides of the bays. Certain other 
changes are due to the advance or retreat of the sea. Ocean 
currents are attributed to the winds, svhich are themselves 
due ultimately to the power of the sun (here again he reached 
a correct conclusion from faulty reasoning). He also points 
out the seasonal character of winds and storms. 

As has been stated, Varenim never wote his "special" 
geography, corresponding to what we should tiow call human 
geography. It happens that an English geographer had witten 
a work very similar to Varenius’ svhich included this aspect. 
Nathaniel Carpenter, Fellow of E-Teter College, Oxford, pub- 
lished the first edition of his Geography Delineated Forth in 
tvro Books some years before the Geographia Universalis, and 
since they both used the same methods and much the same 
sources, it is not surprising that their texts, where they over- 
lap, embody similar conclusions. Carpenter H’as very strong 
on the supremacy of natural laws. To accept, for instance, 
objections to coastal erosion on the grounds that " God set a 
bound upon the seas which they should not pass ” ivould in 
his viesv be to "impose a perpetual violence upon nature,” 
Those who did so reaived short shrift at his hands. "The ' 
authority of those Divines." he proclaimed, "st’as not so great 
in these cosmographical conceits as to ovcrsioy those of tlie 
same profession who could more easily Judge of these matters.” 

Since sve have dealt svith Varenius' ideas on physical geo- 
graphy, it is unnecessary to recipitulate those of Carpenter, 
beyond noting that there are some differences in detail. Car- 
penter did not accept the argument that the erosive waters 
were derived from the oceans, but thought that they came 
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from deep undergeound suppKo, and he developed at some 
ength the theme that while the mountains were being worn 
doivn, the valleys were being filled up by the debris. 

In human geography Carpenter's themes were drawn largely 
from the French political theorist. Jean Bodin, who ivas to 
some extent still in thrall to astrological ideas on the zones, 
but attached importance to what we now understand by 
climate rather than the infiuence of heavenly bodies. He 
divided the hemispheres into three main zones, torrid, tempe- 
rate and cold, ascribing certain characteristics to the inhabi- 
tants of each. He perceived that within each zone there svere 
faaors which led to variations among their inhabitants, and 
conceded that m certain circumstances men svere not domi- 
nated by geography. 
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want.” In his search for the most favoured region of the 
irorld. Carpenter ehminated the entire southern hemisphere. 
By similar reasoning he proceeded to strike out the tvestem 
(American) half of the northern hemisphere. The final step 
was to exclude the eastern portion of the remainder, i.e. most 
of Asia. The result — no doubt the desired result — sms to shosv 
that the most advanced region sms Europe. It is easy to smile 
at this rather naive procedure, but it is ironical to reflect that 
a notable American geographer. Ellssvorth Huntingdon, sms 
much later to conclude that IVestem Europe sms climatically 
the most favoured region for human activities. 

Despite his sometimes cas-alier treatment of many nations. 
Carpenter included svith an appeal for peace and tolerance: 
'■ But those svho so arrogantly boast themselves to be Sons of 
the Earth, not beholding to any other country for their ofl- 
spring (t.c. those svho bclics'c in the independent origin of 
their country] strive to break in sunder the bonds of society 
betsvixt nations, svhich God’s svord and the law of nations 
bidda us to obsers'e.” 

IVe can see nosv svhy Varenius. Carpenter, and their con- 
temporaries went astray; it was simply the lack of suffident 
(aaual knosvledge. It is true that they recognired the neces- 
sity of building upon facts, but svhat svere their fans? They 
sverc the uncontrolled observations of men of varied capa- 
biltfies in far-off regions of the world, the speculations of long- 
dead philosophers, and selected texts from the Bible. These 
they attempted to reconcile svith the all-too-small body of 
more rigorous contemporary obsersations. It h.TS been pointed 
out that Varenius was frequently better informed on distant 
parts than he s\'as on areas of his osvn Europe. Tlic clamant 
need s«s for fans, faas, and still more facts, s^-stematically 
collected; and the next period in the history of geography 
might svell fae named "the age of faa-finding." Without 
them, generalization and theorizing svere dangerous pursuits. 
But at least geographers svere ass-are of the stage that had 
been reached. The anonymous editor of Thomas James's Arctic 
narTaiive, 1635. could write: "You shall see in this little 
booke, how Charlton Hand, whidr is no more northerly than 
your Cambridge, is yet $0 unsuffcrably cold, iliat it is not 
habitable. Tis not to be doubted, but that the careful reading 
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of our Books of Voyages would more elucidate the History of 
Nature, and more conduce to the improvement of Philosophy, 
than any thing that hath been lately thought upon." 

The work of these men, therefore, should not be dismissed 
too lightly. To an appreciable degree, they had begun to 
cast oB the bonds of tradition and antique authority, and for 
better or for worse, they influenced European thought and 
action at a critical point in the hbtory of the svorld. 


CHAPTER FOUR 


Explorers and Philosophers, 1650-1800 


\V E have seen how the progress of geographical thought tvas 
being hampered b)' the lade of reliable facts. TTie period we 
have now reached, which extends approximately from 1650 
to i8oo and which merits the title of "the second great age 
of discovery,” provided facts in plenty. At its close the con- 
figuration of the continents had for the most part been re- 
vealed and described, not only by the navigators but often 
by men of science who accompanied them. But of equal, if 
not greater imporunce, this new world was viewed by Euro- 
peans from a totally different standpoint, thanks to the 
res'olution in philosophy inaugurated by a group of French 
thinkers in mid-eighteenth century. The history of explora- 
tion, interesting and exciting as it is. cannot be followed in 
detail here, but it is necessary to indicate its progress and the 
impulses behind it in order to understand the kind of facts 
svilh which they provided the philosophers. 

So far little hu been said about the continent of Asia, where 
much of our culture originated. Europe could not, therefore, 
discos'cr Asia; it is more realistic to speak of a re-discovery or 
recovery, and not only one, but a swies of re-discoveries. From 
some aspeas, the main lines of Asian exploration by European 
peoples are similar to those in Africa. It first an explora- 
tion by sea, followed by attempts to establish relations svith 
the sodeties and their rulers who controlled the coastal trade. 
Unlike /Vfrica, where the earlier contacts were bedevilled by 
the traffic in slaves, the first objectives were more legitimate. 
Moreover, the East has always inspired in the ^\’est a sense of 
awe, of res’ercnce almost, as the home of dviliation and of 
wisdom. From the fini there svas thus a degree of intellectual 
curiosity mixed with commerdal ambitions, an influence 
which beame increasingly powerful, and was later the in- 
spiration of many great Journeys by archaeolcgists and students 
4S 
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of religion, linguistics and art. Asia ss-as there to be described 
and interpreted; Africa was largely the aeation of its explorers. 

The coastline svas revealed fairly rapidly. The Portuguese 
were in the Moluccas by 15*0, and in Macao a few years later. 
Saint Francis Xavier ivas attempting to convert Japan in the 
mid-century, after which progress languished for a time. A 
century later, the Russians svere established on the north 
Pacific shores, and in 1648 the Russian Dezhnev had sailed 
from the mouth of the Kolyma ris'cr beyond the north-eastern 
point of the continent, thus revealing its separation from 
North America. The significance of this discovery was not 
appreciated until the results of Vitus Dcring’s voyages in the 
strait and on the coast of Alaska were digested by the savants 
of the Tsar's court in the early eighteenth century. Meanwhile 
the slosv penetration of the interior by Europeans had begun, 
o^ngely enough the first great step fonvard was made from 
the furthest extremity. While European knowledge of India 
svas largely confined to the neighbourhood of the trading 
factories on the coast, Jesuit missionaries, among svhom was 
kather Matteo Ricci, had gained entry into the Chinese 
Empire. Under imperial auspices they rapidly traversed China 
proper, describing and surveying the country with enthusiasm 
and enormous industry. They were soon aaoss the Amur 
and later into Tibet and central Asia. 

i>het played a similar part In the European exploration 
ot Asia to that performed by the Niger River and Timbuktu 
m Africa, for it was the hub around which the explorers’ 
loutes revolved, its capital, Lhasa, remaining a tantalizing 
but, for pohtial reasons, forbidden goal. The first journeys 
across central Asia svere undertaken to link the missionary 
emwprises m India and China. In 1602 the Portuguese 
de Goes journeyed through the Himalaya to Kabul, thence 
V r e Hindu Kush to Yarkand Here he joined one of the 
mam routes through central Asia, lying between the Takla 
Makan desert and the foothills of the Tien Shan. The route 
south of the desert is of even greater importance, being in 
east-west route, followed by ninth-century 
Buddhist monks and twentieth-century archaeologists. From 
Goes reached China at Suchow. Some years later. 
Benedetto Dcsiden, after a hazarfous journey from Delhi. 
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succeeded in reaching Lhasa where he passed five years study- 
ing Tibetan language and culture. 

The discover)- of the Pacific, the last great ocean to be 
re\-ealed to Europeans, came tot^-ards the end of this period. 
In one sense it svas the opening-up of an alternative or “ back- 
door” route to America and Asia. But since this ocean 
occupies very nearly one-half the surface of the globe, there 
were also possibilities of bringing to light considerable nesv 
land-masses within its limits. The Asian shores of the Pacific 
svere largely knosvn by 1700. The charting of the American 
shores sras completed in the follosving century through the 
vopge of Vitus Bering to Alaska and those of Cook and Van- 
couver, who completed the svork of their Spanish predecessors 
on the north-svest coasts. 

The last two navigators also contributed largely to the 
exploration of the southern half of the ocean. From the 
Kenaissance onwards, there had been much speculation on 
the existence of a great southern continent around the South 
Pole which v.-as thought to extend, in the Pacific at least, far 
into temperate latitudes. Into this framework some had fitted 
New Guinea. Tasman's New Zealand and Tierra del Fuego. 
The circumnavigation by Magellan had thrown little light on 
this problem, since he had traversed the Padfic in a northerly 
and north-svesterly course, and Spanish voyagers, such as 
Mendaila and Quiros, by misinterpreting their discoveries of 
the Solomon and other island groups, had complicated rather 
than resolved the problem. 

The Dutch, before their imperial energies were over- 
stretched, had plans to expand into the Pacific. One control- 
ling faaor here sms the belt of steady westerly winds between 
40* and 60® south, the "roaring forties.” which discouraged 
attempts to sail westwards from the Straits of Magell-in. The 
Dutdi had hoped to approacli this area from the East Indies 
in the north-west, but the first successful attempt to solve 
the problem sms made by Captain James Cook from the 
north. 

Cook finally removed the inflated southern continent from 
the svorld m.np. much to the chagrin of his contemporary. 
Alexander D.ilrymple. His firu voj-age, southss-ards from 
Tahiti and wesismrdi to New Zealand and eastern Asutralia. 
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was in this respect merely preparatory; it svas his second 
voyage in high southerly latitu^s. when for the first time 
he penetrated south of the Antaraic circle that rcdticed it 
to something like the reality of Antarctica. His third voyage 
was a major contribution to the geography of the North 
Pacific. 

Cook was not without rivals, though none surpassed his 
achievements. Thwarted by Britain in North America and 
in the Indian Ocean, France eagerly accepted the challenge 
presented by the Pacific and made valiant attempts to discover 
and found a new imperiiim there. Bougainville in faa came 
near to anticip.a(ing Cook in the exploration of eastern Aus- 
tralia. Sailing via Tahiti and Samoa, he sighted the Great 
Barrier Reef off northern Queensland but. svith dwindling 
supplies towards the end of a long voyage, he svas in no con- 
dition to venture further into these dangerous svatm; accord- 
ingly he set his homeward course by the north coast of New- 
Guinea. The second great Frendt effort svas made by La 
Pdrouse, who filled in much detail of the Pacific, following 
in Cook's wake. In 1785 he put into Port Jackson, in eastern 
Australia, only to find that a British settlement had just been 
established there. Not long afterwards his entire expedition 
svas lost in the Sanu Cruz group. 

All this widespread activity had a profound influence on 
European thought- The "discovery” of China in the seven- 
teenth and eighieentli centuries, revealing a long-established 
civilization with its osvn political, social, artistic and religious 
sy-stems, profoundly affected the political thinkers, particularly 
in France, who were preparing the way for the great revo- 
lution. The reports of China and its people stimulated and 
itinforced their aigumcms that society was not necessarily 
permanently cast in the mould of the oncien rigime. In the 
peoples of the Pacific Islands, idealized by explorers, they 
found, as they had already done among the North American 
Indians, materials for their picture of the "noble savage" 
whose supposedly simple life and childlike innocence were 
held to condemn the hidebound conventions and iniquities 
of their own society. It should be remarked however that 
men like Cook, tolerant though their outlook svas, failed to 
discern these "noble savages’* in the islanders they knew. 
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Discovery %'.*as not the sole aim of Cook's voyages; his first 
had as one object the observation of the transit of Venus at 
Tahiti, and for this purpose he svas accompanied by an 
astronomer, Charles Green. But the possibilities of the voyage 
had also fired the imagination of Joseph Banks, a svealthy 
landosvncr with a passion for botany. With the permission 
of the Admiralty and at his own expense, he joined the 
Endeavour with svhat might be called a scientific staff, com- 
prising Dr Solander, "the ablest botanist in England," an 
assistant naturalist, and ttvo draughtsmen or artists, all svell 
equipped for their tasks. As a contemporary noted, they took 
with them all kinds of nets, trawls, drags, all sorts of machines 
for catching and preserving insects; and hooks for coral fish- 
ing, they have even a curious contrivance of a telescope, by 
which, put into the t\ater. you can sec the bottom at a great 
depth, when it is dear." 

Banks’s interests were not confined to botany, and hi* 
journal contains perceptive desoiptions of the islands visited, 
accounts of the native peoples, their social and religious 
systems, languages, and material culture. Much ol this material 
was incorporated with Cook's journal in the official account 
of the vopge compiled later by Dr Hasvkestvonh. Perhaps 
Banks's greatest contribution to the sticcess of the expedition 
was the flair he showed for understanding the point of vierv 
of the natives and for acting as a taaful intermediary be- 
tween them and their unexpected visitors. It is not in- 
appropriate to describe Banks as the geographer of the party. 
Unfortunately, no systematic technique of publishing scientific 
results had yet been devised. Hawkcswortli's account was 
accompanied by a volume of plates engraved after the draw- 
ings of Sydney Parkinson, the artist. Tlie botanical results 
were never published (rather strangely Banks never published 
anything during his lifetime) but the great collection of 
specimens and his extensive library svere ahvap arailable to 
serious students. 

For certain reasons Banks did not accompany Cook on liis 
second voyage. Substitutes were found in J. R. Forster and 
his son George, an unfortunate choice as it turned out, for 
the father was quarrelsome and vindiaive, with a host of 
gricsanccs. The younger Forster, however, forms an import 
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tant link in our story, through his influence on Alexander 
von Humboldt, the man who was to transform the study of 
geography. Humboldt is important because he tvas both a 
traveller, in the way Banks and the other civilian voyagers 
in the Pacific were, and the first modem scholar to attempt, 
proceeding from scientific principles, to view the study of 
geography as a whole, and his work became the starting-point 
for numerous new lines of research. With an inborn love of 
nature, he was inspired by the tcadiing of George Forster 
and his reminiscences of the Pacific world to appreciate the 
value of extensive travel and the importance of evocative 
descriptions of the natural world written in an attractive 
prose style. To these he added a passion for scientific inquiry 
stimulated by the contemporary evolution of scientific 
thought. It was no mere chance that much of his working 
life was spent in Paris. 

Throughout the first half of the eighteenth century, the 
revolution in philosophy associated with the careers of Monte- 
squieu, Voltaire, and Rousseau was effecting a change in out- 
look which slowly but decisively aSecied the development of 
the human sciences through such works as the great Encyclo- 
paedia. In their attack on the abuses of the ancien rigime 
the men of the Enlightenment rejected the conception of a 
static authoritarian system of society firmly tooted in the 
past. Each society svas to be studied as the product of its osvn 
environment and history, in a world operating under the rule 
of natural laws. The duty of statesmen svas to understand 
these laws so that they might remould society in the interests 
of the sovereign people. It was rational for these philosophers 
in so doing to be led to consider the role of the geographical 
environment. 

Jean-Jacques Rousseau, for instance, though not generally 
regarded as a geographer, has some interesting observations 
under this head. The environment, and not only through its 
beneficial aspects, exercises a stimulus on primitive man: 
"The differences of soils, dimates and seasons must have 
introduced some differences into their manner of living. 
Barren yean, long and sharp winters, scorching summers 
which parched the fruits of the earth, must have demanded 
a new industry." These differences, he thought, were still at 
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Avork: "The nearer you get to the Equator, the less people 
live on. Meat they hardly touch; rice, maize, millet, and 
cassava are their ordinary food. There are in India millions 
of men whose subsistence does not cost a penny a day. Even 
in Europe svc find differences of appetite between Northern 
and Southern peoples. A Spaniard svill live for a svcck on a 
German's dinner.” 

It is interesting to sec the contrast beween north and south 
still persisting. Rousseau accepts it srithout canning his in- 
quiries much further, into, for instance, the reasons for the 
relative poverty of India. That he had some conception of 
maximum output and optimum population is clear from his 
consideration of the best size for a state. In reading the follow- 
ing quotation sve must remember that to him the state was 
anathema, but since it must exist the smaller and the less 
dependent on outside assistance the bctier. "The men make 
the state and the state sustains the men. No fixed relation 
can be stated between the extent of territory and the popula- 
tion that is adequate, the one to the other, both because of 
the differences in (he quality of land, in its fertility, in the 
nature of its products, and in the influence of climate, and 
because of the different tempers of those who inhabit it; for 
some in a fertile country consume little, and those on an 
ungrateful soil much. There are cases in which the particular 
local circumstances demand or allow the acquisition of a 
greater territory than seems necessary. Thus expansion will 
be great in a mountainous country where the natural pro- 
ducts. i.e. svoods and pasiurcs, need less labour, where we 
know from experience that women are more fertile than in 
the plains, and where a great expanse of slope affords only a 
small level tran that can be counted on for vegetation. On 
the other hand, contraalon is possible on the coast, even in 
lands of rocks and nearly barren sands, because the fishing 
makes up to a great extent for the lack of land-produce, be- 
cause the inhabitants have to congregate together to repel 
pirates, and further, because it is easy to unburden the counir)* 
of its superfluous inhabitants by means of colonies.” Here 
he is contrasting the mountain republics of Ssvitzerland with 
the city states of the Mediterranean. It is curious at first sight 
that he docs not mention extema! trade as capable of making 



BACKGROUND TO GEOGRAPHY 


50 

up deficiences in " land-products.” nor does he examine thf 
possibililics o£ industrial development — he was writing before 
the industrial revolution. This quotation sho'vs that when 
endeavouring to think “geographically” he was liable to 
select isolated instances to support his argument. Nevertheless 
he recognized that the relations bettveen geography and 
history are not as simple as had been supposed, that physical 
factors do not necessarily override the human, and that the 
time factor must not be negleacd. 

There tvas hotvever an interval before this new intellectual 
activity began to exert its full influence on geography, though 
the ground svas being prepared for an advance. These political 
theories and the growth of commerce svere stimulating the 
collection and study of statistics, thus fostering the growth 
of economic geography. Quantitative methods were also being 
increasingly applied to the natural sciences, for instance to 
meteorology. 

The praciial everyday affairs of men were providing a 
mass of as yet unco-ordinated knowledge. The extension of 
mining tvas forming the basis of geological studies, navigators 
were accumulating observations on terrestrial magnetism and 
ocean currents, as tvere farmers and gardeners on plants and 
soils. Without a cohesive principle, however, geo^aphy was 
languishing; offering little to fire the imagination or to attract 
the new spirit of inquiry it remained dull and lacked any 
grace of literary style. As an example tve may glance briefly 
at a small book which iras popubr in Germany between J785 
and 1795. Johann Ernst Fabri'siirwricr /fbnss tier Geographic 
(Short Outline of Geography). The general approach is 
reasonable; geography is knowledge of the Earth and of man 
as they are today, and is divided into mathematical, physical, 
and political sections. Climate receives a surprisingly mature 
treatment, being regarded as determined by position, soil and 
sveather. The chief charaaeristics of all men are similar, but 
svhat a difference there is in their strength and stature, their 
culture, and in their colour. There is an interesting estimate 
of the total world population — ^p«t at 900 million. The general 
tenor is pietisitc: "Only a lew people on our planet are so 
wild as not to believe in a future life, or at least to conjecture 
it.'’ After a brief introduction, the text becomes an arid list 
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of countries, political divisions, cities, reigning houses, etc. 
Strong emphasis is placed on the usefulness of maps, and in 
fact most of the detailed information could have been given 
more conveniently in this way. 

Another similar little book, J. C. Galtcrer’s Kurzer Begrifje 
der Geographic, has a paragraph of significance in viessr of 
what was to come: "It would be a very fortunate circum- 
stance if a iveathcr observer could sur\'ey in a single glance 
the state and the changes of the atmosphere and thus the 
whole course of the weather. But such a view is not given to 
the limited eye and spirit of man. He must, as svith every 
great unit including the weather, seek to examine it step 
by step and partially." Yet the author accepted that facts can 
be put together to prove laws more reliable than popular say- 
ings. Taking a broad view, he thought the inhabitants of the 
svorld are fortunately placed and arc on the march to eternal 
life. Creatures are bom and die, but numbers arc pretty con- 
stant. Growth and decline in numbers are due to the character- 
istics of the land and to the established form of government. 
The latter works mainly through the extent it engages in or 
avoids war: at any rate svars should be short. olhersWse they 
are too costly. 

It is against such a background and the stimulus of the new 
philosophy that the contribution of Humboldt must be seen. 
In him there come together the various strands which wc have 
glanced at. His celebrated joumey in South America, svith 
Aim^ Bonpland (1799-1803) proved him to be an accurate 
and painstaking surveyor, an industrious botanical collector, 
a student of social and political conditions, an untiring in- 
quirer into the myriad of nainral phenomena which presented 
themselves to his keen eye; but above all he svas pondering 
upon the natural svorld and searching out its underlying 
unity. During these fruitful >ears he learnt and applied the 
injunctions svhich he instilled into succeeding generations of 
geographers — observe, check, collate, verify, and deduce. 
Among his disciples svcrc to be men of the calibre of Robert 
Schomburgk. Heinrich Barth, and H. W. Bates, 

Tlirce of his svorks principally concern us here; his great 
series of volumes based on his travels in South America; a 
series of essa^-s on scenes in nature {Ansiehlen der A'afur. 
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1826). and his general treaitse, ATosmos; a sketch of a physical 
description of the Universe, five s-olumes, i8}5-62. To this 
influence must be added the direct stimulus he gave to ex- 
ploration and research. An outstanding example is Sir James 
Clarke Ross’s Antarctic expedition of iSsO'-tJ. Undertaken by 
the British government at Humboldt's request to collect data 
on the Earth’s magnetism, it resulted in the discovery of the 
Ross Sea and of Mounts Erebus and Terror. 

Secondly he took immense pains to acquaint himself with 
the achievements of his fellow scientists and to embody them 
in his own system. He owed much in this respect to the geolo- 
gists, Leopold von Duch (1774-1833) and Clie de Beaumont 
{1798-1874) for their work on the nature of the Earth’s crust 
and its movements, the rebtive age of mountain chains, the 
role of earthquakes and volcanoes and many other aspects of 
Earth history. 

Similarly, in his development of climatology he applied 
the results obtained by the pioneers of scientific meteorology. 
This is now of course only common form among scientists, 
but in the circumstances of the day it was in itself no mean 
feat. It can be said with profound significance of Humboldt 
that for him science knows no national boundaries. 

Thirdly, there is the breadth and humanity of his outlook. 
His works display a remarkable feeling for the perspectives 
of history and the growth of man's appreciation of nature. 
It is not that he is able to quote to effect Aristotle, the early 
fathers of the Church, medieval travellers. Renaissance 
painters or English poets that is so striking, but his ability 
to comprehend them all in the great chain of human achieve- 
ment. Humboldt used his authorities with discretion — they 
are not employed merely to decorate or to impress — and his 
arguments are presented without dogmatism or an assertion 
of infallibility. He clearly was liable to error, and in the light 
of later developments some of his views must necessarily 
appear naive or antiquated. But his svork and position as a 
geographer stand unassailable, because he perceived dearly 
the limits of the field In which he svas svorking, he was guided 
by clear-cut principles, he realized that finality was not to be 
achieved, and was animated by a «nse of the grandeur (that 
now outmoded quality) of the task in which he was engaged. 
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He did not envisage himself as delivering the latvs;' his task 
was to seek them out. A\'hat, then, is his contribution to 
geography? 

It lies as much in his general approach as in his individual 
contributions to specific problems. The Kosmas is a har- 
moniously ordered whole, terrestrial and celestial, in and 
through which nature operates as a “ unity in diversity.” The 
aim of research was to attain ”a knowledge of the chain of 
connection by which all natural resources and forces are linked 
together and made mutually dependent upon each other." 
This knowledge is " the fruit of observation and intellect, 
combined with the spirit of the age in which arc refleaed 
all the varied phases of thought." It should be noted that 
Humboldt did not exclude man from this concept though, 
as will be seen, he treated this aspect warily. 

This study is not " a mere encj-clopaedic aggregation of the 
most important and general results gathered from special 
branches." In this declaration lies Humboldt’s fundamental 
point of departure from the eighteenih<cntury "systems of 
nature." In his scheme, that which concerns general physics, 
descriptive natural history and geology constitutes "physical 
geography." He emphasizes the instability of the Earth’s crust 
in geological and historical time, evidence for which can be 
read in the record of the rocks and in contemporary processes 
(volcanoes, earthquakes, etc). The present configuration of 
the Earth’s surface is important, particularly in relation to 
the two "envelopes'' whi^ surround it; the atmosphere and, 
in part, the sea. Upon their interrelations depend the " differ- 
ences of climate on the Earth’s surface, according to the 
relative extension of the aqueous and solid parts, the form 
and extent of the land, and the direction and elevation of 
mountain chains.” The area and distribution of the water 
surface influences the distribution over the land of tempe- 
rature. pressure, svind direction, and humidity. The sum of 
all factors is expressed in the distribution of vegetation. 

This bald and compressed summar>’ of Humboldt’s viesv of 
physical geography is sufficient to shosv at least that the modem 
concept of that study stems unchallengeably from his svork, 
howeser much later research has contributed quantatively, 
modified some of his larger generalizations, or resealctl finer 
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to the science of the Cosmos.” Such exalted aims are not for 
him; the progress of geography would have been more rapid 
and more soundly based if some of his contemporaries and 
successors had folloxved his lead in resisting any temptation 
to journey further in this direction. One can almost hear him 
sigh with relief as he condodes one section o! his Kosmos 
with the declaration: *'A physical delineation of nature 
terminates at the point where the sphere of intellect begins, 
and a netv world of mind is opened to our views." 

Generally associated with his contemporary and fellow- 
country man is the second prominent German geographer, 
Karl Ritter. Though they had much in common — a tvide- 
ranging outlook, a search for underlying principles, almost 
terrifying erudition and an enthusiasm which stimulated and 
inspired their students — it is the differences which are the 
more striking and eventually of greater importance. Though an 
ardent advocate of direct obsers'ation in the field Ritter’s ex- 
periences. compared srith those of Humboldt, svere limited 
and less dramatic, for his joume)i were confined to western 
Europe. Ritter was essentially a historian — he held a chair of 
history before becoming Professor of geography at Berlin— 
while his compatriot ss-as first ami foremost a natural scientist. 
^Vhile Ritter seeks in geography a tool svhich svill help to 
explain the course of human hiftory’, Humboldt for the most 
part strives to demonstrate the unity in diversity of the 
physical world and csdiem any dabbling in speculative philo- 
sophy. IVe have seen how cautious is Humboldt's approacli 
to the relations between man and geography. Ritter on the 
other hand is an ardent enthusiast for the moral and political 
ideas of his day. He is considerably influenced by the idealistic 
theories of the state propounded by the German philosopher 
Hcgcl. To Hegel the state svas more than an association of 
men for their mutual benefit: it sras an overriding moral 
unit with a life and purpose of iu osvn, transcending those of 
the individual citirens. The history of these units is closely 
related to the geographical environment in which they deve- 
lop, flourish and decline. The title of Ritter’s encsdopaedic 
and unfinished svork illuminates this vicss*: "Earth science 
(Crdkunde) in relation to nature and the history of man; or 
general comp-irativc geography as the firm foimdrtion of the 
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Study of. and instruction in, the physial and historical 
sciences." The destiny of the human race is irrevocably linked 
to the natural environment and the characteristics of the en- 
vironment arc embodied in the individual peoples. " Every 
man is the representative of his natural home, in svhich he 
is bom and brought up. The fatherbnd is mirrored in its 
people.” IVorking on this basis, which is for him strongly 
reinforced by his religious outlook, Ritter comes very close 
to a theory of geographical determinism, i.e. the overruling 
influence of geography on the life of man. 

While SVC may consider that Ritter, by giving this subjec- 
tive tsvist to his researches, commits a great disservice to the 
future of geography, we must babnee tliis by recognition of 
his lasting merits. His general treatment of the physical 
sciences is similar to that of Humboldt: his individual con- 
tribution is to initiate systematic regional studies. In his view, 
the varieties of the physical relief, operated on by the " fluid " 
elements (svater, i.e. the oceans, air. i.e. climate, and fire, i.e. 
volcanic action, etc) produce combinations of mineral, vege- 
table and animal resources which form individual units, and 
it is within these units or regions that the divisions of the 
human race Vive out their history and from which they derive 
their characteristics. From the contacts of these geographic- 
ally diverse regions (cf. the clash of cultures) proceeds histori- 
cal diversity and so, in due course, cultural advance. However 
rash these speculations arc, or appear to be, his conception 
of regional geography eventually proved fruitful : combined 
with, or in conjunction with, Humboldt's masterly treatment 
of the physical aspect, it is scarcely too much to claim that his 
work is the starting-point of modem geographical thinking. 



CHAPTER FJVE 


Geography Finds Itself 


I N the nineteenth ccntur>’ geography became an established 
discipline. At the century's dose the world was knov.-n to man. 
It is true that there were some considerable areas unexplored, 
but the characteristics of these were knotm in general, and 
they could hardly contain any major surprises. At its close 
the content of geography — as a science and an art — had largely 
been agreed, and geographers were ts'orking along the lines 
upon which the study is now firmly established. 

One of the greater, perhaps the major, scene of activity u'as 
Afria. For centuries, the continent, in the eyes of Europeans, 
provided essential staging-posts on the route to the Indies 
combined with trading stations which, from ignorance and 
neglect of the climate, took a frightful toll of the European 
merchants. South of the Sahara there were only three areas 
which had interested Europeans to any great extent: the 
southern extremity svhcrc the Dutch, and subsequently the 
British, had a permanent settlement and were beginning to 
penetrate northwards, and the south-east, where Portuguese 
ofTicials and traders had penetrated into the lower Zambesi 
basin, and had obtained some gold from areas in svhat is 
now the Rhodcsias. But the course of international politics 
and their declining power lud pres'cntcd them from estab- 
lishing effcaive control, 

Africa, however, had one available resource which ss’as 
being ruthlessly exploited — the hundreds of thousands of 
human beings who supplied the energy svhich sustained the 
European coloniration of Brazil, the Caribbean islands and 
the mainland to the north- The triangular Atlantic trade was 
one of tlie props of Europeans in the nesv svorld and of their 
home economics. Its place tn British economic desclopment 
is a familiar story; doth, trinkets, arms and spirits s\-erc ex- 
ported to \\'csi Africa: the slas'cs obtained in exchange svere 
57 



58 BACKGROUND TO CEOCRAPIIV 

transported to the new world; there they tvere exchanged in 
turn for the sugar, rum, lobaao and other exotic products 
which flowed back to Bristol. Lhcrpool, and London to stimu- 
late the British economy. On the east, a similar, but less ex- 
tensive and organized trade also flourished under the control 
of Arab potentates linked to the Persian Gulf. Otherwise, 
except for Egypt and to a lesser degree Ethiopia, interior 
Africa was veiled in a mystery which Europeans had no incen- 
tive to dispel. 

From about 1780, and especially after the Napoleonic wars, 
the position changed with growing speed. Scientific curiosity 
came to regard the unknown interior as a challenge, interest 
first focusing on the century-old problems of the sources of 
the Nile and the course of the Niger. The industrial masters 
were attracted by the possibilities of opening up markets, 
particularly when rumours of a populous region, vaguely 
associated with (he city of Timbuktu, began to circulate. 
Then British public opinion under the impact of the humani- 
tarian and evangelical revival rebelled against the evils c£ 
the slave trade and, having abolished it, sought to carry their 
campaign into the interior — compelling the West African 
merchants to find a fresh basis for their traffic. Finally terri- 
torial ambitions, stimulated by the French presence in North 
Africa, added their share to the revolution which burst over 
Africa. Throughout this scramble for Africa, official Britain 
sought to avoid territorial commitments, and generally it was 
with extreme reluctance that the home government was 
pushed into assuming responsibility for the territories into 
which their missionaries and traders had so resolutely pressed. 

Among the hundreds of explorers certain names and ex- 
ploits are outstanding-. Mungo Park, the Scottish physician, 
meeting his death svhile descending the Niger by boat; Rend 
Catlld, the young Frenchman, who in disguise reached Tim- 
buktu, and joining a earas'an crossed the desert to the Mediter- 
ranean, to be received with scepticism and derision; Krapf 
and Rebmann, the German missionaries, whose report on 
sighting the snow<apped summit of Mount Kenya was almost 
as strongly discredited: the saturnine Richard Burton, with 
the temporarily blinded John Speke, suddenly catching sight 
of the waters of Lake Tanganyika, the first Europeans to do 
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so; Speke later marching doggedly round Victoria Npnza 
and solving the Nile problem by locating the exit of the Nile 
at the Ripon Falls. 

All these have their perennial fascination: but without 
any doubt the name ^vhich immediately captured, and has 
ever since held the affection of the British public, is that of 
David Livingstone; the Scottish mill-boy who qualihed as a 
doaor and, seeking a missionary field, turned to southern 
Africa stfhen China ss’as barred to him; svho, harried by the 
Boers and depressed by the apparently small fruits of his 
missionar)’ la^urs, set out northwards to defy the slavers 
and to open central y\frica to Christianity and the commerce 
which alone could support a stable and progressive civilita- 
lion. ^Vithin twenty years he had crossed Africa from ss-est to 
east, traced the course of the Zambesi, discovered the Victoria 
Falls, put Lake Nj-asa firmly on the map, and made a 
considerable contribution to the geography of the Central 
Lakes region. It was the same man who was stricken with 
remorse when his wife died of fever on the Zambesi, who 
svas shattered by self-disgust when circumstances involved 
him on the Arab side in a one-sided and bloody conflict svith 
Congo natis'es, and svho died, racked with pain and broken 
by hilure to locate the elusive sources of the Nile. This is 
also the man svho nes er fired a shot in anger, to sen’e whom 
Africans svere happy to trasxl long disunccs, and who so in- 
spired his small band of followers that after his death they 
embalmed his body and bore it through hostile country* to 
the sea. The power of his personality is also revealed in his 
relations with H. M. Stanley, in almost every u'ay his opposite. 
After the famous encounter at Ujiji Livingstone and Stanley 
spent some months together, exploring the shores of Lake 
Tanganyika. This s»*3S probably the happiest lime of Stanley’s 
es-entful life. Livingstone impaned to him much of his ossu 
love of Africa, svhich had already begun to grip Stanley and 
to impel him to dedicate his life to unravelling its complicated 
geography. 

On Stanley's return to England, the blow fell which prob- 
ably irrcs'ocably altered bis whole life; stung by the thought 
that an American and a journalist should base claims to be 
an African explorer, the geographen of Britain at first received 
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him with mockery, almost with derision; an unfortunate 
quip— “it was Livingstone who had found Stanley” — sums 
up the general attitude. Though reparation was made, Stan- 
ley, sensitive on the score of his lowly origin, never quite 
forgot. Unfortunately, his reception in New York, particularly 
at the hands of the nctvspapet proprietor who had sent him 
out, was accompanied by even more ludicrous incidents. But 
the man who had made the long disheartening journey from 
a IVclsh workhouse to Ujiji was not the type to be quelled 
in this fashion, and he pressed on to establish his reputation 
3$ one of the greatest, if not the greatest, of African explorers. 
By charting the shores of Victoria Nyanza and by descending 
the Congo for the first time to the sea. he closed the chapter 
on the search for the Nile sources. But the determined and 
fearless man who battled his way against heavy odds down 
the Congo, who on a later expedition quarrelled with his 
lieutenants and Finally gained the Congo lor the wily King 
of the Belgians, was not. it is safe to say, the man who had 
sat at the feet of Livingstone and dreamed of carrying on his 
life work. It would be too rash to assert that the Belgian 
regime in the Congo owed anything to an inept and hurtful 
gibe, but it would be equally rash to suppose that Stanley's 
attitude to Britain exerted no inRuence on subsequent events. 

After Stanley, the stature ot the African explorer inevitably 
declines, though there is no lack of vivid, devoted and able 
characters; Joseph Thomson, the youtliful inexperienced 
Scot, who on the sudden death of his leader, assumed com- 
mand of the II.G.S. expedition of 1878 to the Central Lakes, 
and later, through his personality and sense of humour, pene- 
trated the territory of the warlike Masai: Mary Kingsley, tliat 
unusual product of a Viaorian household, who travelled the 
rivers of French Guinea on her scientific pursuits, getting on 
equal terms with the peoples and, rather surprisingly, siding 
with the traders against the missionaries on the question of 
theiT -vveUare. As the century progresses, the type of traveller 
inevitably changes|^^^_ihi5jj4Qiinistrator and scientist enter 
the field. Amonff^^^e^iftifc^jjl^ntriguing figure of H. H. 
Johnston (lates^^,iTaiTy)'\tJuriwnbined the painstaking 
industry of a jFWoficl^jg^h witW^mmane and broad out- 
i_.i. A_ , ** ., ^ is ^e lyjjj^ather overlooked figure 
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of the geologist, J. ^V. Gregory, the first to reveal the nature 
of the Great Rift valley of East Africa. 

To contemplate such names as these is not a mere exercise 
in blind patriotism, or an indulgence in heroics. "WTiat these 
men did, ivhere they went and why. has left an indelible 
mark, on present-day Mrica. Independent Uganda is the end 
result of the search for the Nile sources combined with mis- 
sionary zeal. Many political and other conditions flow from 
one main divide in Central Africa, between the former terri- 
tories of the French and British empires. Ken>’a fell to the 
latter because of the pioneering svork of Speke, Burton. 
Grant. Thomson and their successors. The pioneering spirit 
of these men. combined svith the reluctance of the home 
government to become deeply insnlved in Central Africa, 
led to the establishment of a form of government which, how- 
ever it may be aitidzed, had within it the power of evolution, 
and IS justified by the record of independent states such as 
Nigeria. While laying the foundation of the future, these 
men also, as they mapped the country they were tras'ersing 
and obscn'cd its physical features and its varied and to them 
exotic life, hclp^ to break doivTi the insularity of Britain, 
widen her horizons and bring her face to face with world 
problems. 

The exploration of Australia, also accomplished within the 
century, was less dramatic and tortuous. There it svas the 
conquest of an empty l.ind, uncomplicated by the presence of 
large settled populations. Despite its position and the variety 
of its regions, it was a land in svhich on the svhole the immi- 
grants from the British Isles felt themselves at home from 
the fint, and for whose future, until experience taught them 
a truer appreciation, they were apt to entertain exaggerated 
hopes. Its story falls into two chapters; the establishment of 
the first settlement around Port Jackson, the break through 
the Blue Mountains into the plains of the south-east sviih 
their westss-ard Flowing rivers, and the establishment of other 
coastal settlements at sites olfcring good access by svater. The 
second chapter relates the penetration and crossing of the 
interior. There arc fesv sensational incidents, if the disastrous 
course of the Burke and Wills entpctlition it excepted. TTius 
there arc no catchpenny titles in AusinilLut historical geo- 
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graphy to parallel "The siege of the South Pole" or "The 
conquest of the West Nor was there much mystery about 
it; for a time the theory of a great central sea, splitting the 
continent in two, compounded of scraps from Dampier who 
thought there might he a passage from the north coast, and 
speculation on the destination of the west-flowing rivers, 
stimulated exploration. But after E. ]. Eyre in the years 
1840-41 had demonstrated the character of Lake Eyre, and 
had walked overland from Adelaide to Perth, the vision dis- 
appeared. 

Progress was steady and mually unspeaacular. The first 
serious advance was made by Charles Sturt when he pushed 
doggedly toivards the centre of the continent. In little more 
than twenty-five years. John MacDoual Stuart, following in 
his tracks, had gained the shores of the Timor Sea near modem 
Darwin. Shortly before, Burke and Wills had reached the 
Gulf of Carpentaria, only to perish on the return journey 
mainly through bad organization and defects of leadership. 
The first to make a similar journey and survive was John 
McKinley who in fact preceded Stuart by some weeks. The 
reason of the generally unspectacular course and final triumph 
of Stuart and those who carried on his work, is no mystery. 
These expeditions were not conducted by Indian army officers 
on leave or by adventurous charaaers with a scientific bent 
and little experience in the field, as were some of the con- 
temporary African expeditions, but by experienced bushmen 
with a first-hand acquaintance with the hazards to be faced. 
In the country-bred hone they had the best means of trans- 
port for their purpose. As self-supporting units, they were 
at least spared the trials of their Mrican fellows, who were 
dependent on long trams of native carriers whose needs dis- 
rupted the economy of the districts through which they passed 
The trials of Eyre had shown the futility of attempting such 
journeys on foot, and one of the prime causes of Durke's fate 
was the absence of an experienced traveller from his team. 
Their contemporaries were practical men with a practical 
goal in view, the pioneering of fresh cattle country and of a 
trans-continental route. Their backers were the cattle-otvncrs 
and State politicians, anxious not to be outdone by their 
rivals. 
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This type of exploration had its shortcomings; the fact 
that these men succeeded generally meant that they had 
traversed the country in a favourable season: consequently 
their reports on the potentialities of the new country tended 
to be over-enthusiastic. This tendency sras reinforced by the 
absence of scientific personnel in the earlier journeys. Apart 
from his general account, Stuart brought back a route sun-ey 
svhich though generally accurate in its positions, lacked even 
any determinations of heights. His prophecy that northern 
Australia was destined to become a great cotton-producing 
country has yet to be fulfilled. It is partly this history, plus 
national feeling, that later led to bitter denunciation of those 
who referred to the "dead heart of Australia" and it svas 
left to Griffith Taylor in the opening decades of the following 
century to demonstrate, as in other continenu. that there sras 
a boundar)’ to permanent settlement, and that this svas more 
restricted than the optimisu would admit. 

^V^^al the history of Australia demonstrated to the geo- 
grapher svas that a European people is capable of transporting 
and of establishing Itself In a countiy* of markedly different 
characteristics to its homeland, if it possesses the necessary 
toughness and adaptability. Developments in Queensland 
have shown that a white population can establish itself as a 
working community even svithin the tropics. Australia is in 
faa an excellent subjea for study by the geographer w'ho 
svishes to test general principles. It is sometimes carelessly 
said, for example, that the marginal distribution of popula- 
tion and its concentration in and around a few great cities 
is a special sveakness of the Austraibn economy; but a 
little refleciion ss-ill show that precisely the same factors 
account for the growth of many other great concentrations 
—Buenos Aires, Calcutta, New York, London and else- 
svherc. 

In a later chapter, something will be said of the course of 
Antarctic exploration and iu relation to the contemporary 
world. SufTicicnt however has been suggested here to indicate 
how dramatically European interests expanded in the nine- 
teenth century, to bring sanually the svholc world within its 
"sphere of inHucnce.” This astonishing otitbum of hum.an 
aaivlty affected not only the material conditions of the 
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colomzmg powers, but transformed their attitude to the 
world. It is no surprise therefore that it also affected the 
natural sciences and the study of geography. 

Tlic year 1859 has a special significance in the history of 
geography. In that year Alexander von Humboldt died, at a 
great age and occupying a position in geography which fesv. 
if any. had held before him. In that year Charles Danvin and 
A. R. ^Vallace published the theory which svas later developed, 
on Darwin's side, in his Origin of Species, a svork which 
influenced all subsequent thinking on the svorld of nature, 
and not least on geography. Danvin's achievement was not 
to propound the theory of evolution but to prov ide a theoreti- 
cal explanation of why it occurred and how it worked. Many 
observers before him. from the study of fossils, the breeding 
of plants and animals, the fluctuations of population grosvth, 
and numerous other subjects had concluded that evolution 
occurred. Darwin provided the key— natural selection, through 
the struggle for existence and the sunival of the fittest. That 
the whole question was very much in men’s minds is plain 
from the fact that IVallace had arrived at this conclusion 
simultaneously. The importance of Darwin’s work for geo- 
graphy must be summarized very briefly here. 

The key passage for geographen in the Origin of Species 
is; ” As many more individuals of each species arc born than 
can possibly survive; and as, consequently, there is a frequently 
recurring struggle for existence, it follows that any being, if 
it vary however slightly in any manner profitable to itself, 
under the complex and sometimes varying conditions of life, 
will have a better chance of surviving, and thus be naturally 
selected." (Darwin’s italics.) In his chapter on geographical 
distributions, he writes: ’’The dissimilarity of the inhabi- 
tants of different regions may be attributed to modification 
through natural selection, and in a quite subordinate degree 
to the direct influence of different physical conditions.” On 
the latter point he is more emphatic elsewhere, maintaining 
that similarity or dissimilarity cannot be accounted for ” by 
climatal and other physical conditions.” In his view the impor- 
tant factor was the relationship of “organism to organism,” 
and from this sprang his conexpt of the struggle for existence. 
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In the course of this struggle, the more highly developed and 
complex organisms surx'ived the simpler forms. 

In studying the Ne^v 'World, Danvin pointed out that it 
tv’as possible to find many areas displaying similar geographical 
conditions yet possessing utterly dissimilar faunas and floras. 
Again, he call^ attention to areas remote from each other 
of svhich the faunas and floras, though specifically distinct 
svere clearly related to eacli other. He quoted several instances, 
for example: "The plains near the Straits of Magellan are 
inhabited by one species of Rhea (American ostrich), and 
northwards the plains of La Plata by another species of the 
same genus; and not by a true ostrich or emu, like those found 
in Africa and Australia under the same latitude." He then 
posed the question: "UTiat is the deep organic bond, pre- 
vailing through space and time, oscr the same areas of land 
and water, and independent of their physical conditions?" 
The answer he supplies is inheritance modified through 
migration. *‘\VideIy-rang>ng species, abounding in individ- 
uals, whtclt have already triumphed over many competitors 
in their owti svidcly-extendcd homes svill have the best dunce 
of seizing on new places, svhen they spread into new countries. 
In their new homes they svill be exposed to nesv conditions, 
and will frequently undergo further modification and im- 
provement; and thus they will be still tuiiher victorious, and 
will produce groups of modified descendants." In this process 
he recognized that barrlen to migration become of high 
importance, and it is in this connection that "geographical 
and climatal clungcs" re-enter the scene. To sum up, each 
species has originated in one area alone and lus subsequently 
migrated " as far as its powers of migration and subsistence 
under past and present conditions permitted." 

Wlien Darwin tackier! the question of geographical barriers, 
he recognized that mountain ranges could clieck the spread 
of species, but by insoking a widespread glaciation, based on 
the svork of Lj cll and other geologists, he argued that similar 
mountain floras, found on the highest regions of isoLited 
ranges, svere sim isah of the glacial period and had formerly 
been united. He also appealed to the geologists, by invoking 
former kind bridges and the conncaion of islands with the 
neighbouring continents, to support his contention that 
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species had their origin in particular areas and had migrated 
at one time or another to their present abodes. In dealing 
with island faunas and Ilonis, he also argued for dispersion 
by accident, through drifting or transport by birds. He refused 
to entertain the idea of continental drift. 

The theory of natural selection provided an attractive 
framework into tvhich contemporary scientists fitted a vast 
number of facts. Its effects upon the advance of geography 
were varied and stimulating. It encouraged the study of 
crustal movements and the formation of continents, in relation 
to dispersions, and also of the “ ice age.” By its emphasis on 
the time factor in the study of man on the earth, it welded 
history and geography into an even closer association. It also 
inspired a more thorough investigation of his environment, 
which was at least the battlefield on which the struggle for 
existence was being fought out. But in the long run, it was 
by firmly placing man’s evolution in the foreground, and 
treating him, physically and materially, in the same category 
as other forms of life that he enriched the study of geography, 
despite any modifications of his arguments which later invest!* 
gatiom have introduced. 

This influence svas at first slow to make itself felt. Under 
its impulse, botanists, aoologists, geologists and other practi- 
tioners of the natural sciences went energetically to work in 
all parts of the world, collecting and systematizing innumer- 
able facts. For the moment, however, it had less effect upon 
geography, except in so far as it gave fresh impetus to explora- 
tion and travel. This pause had two main circumstances: 
Carl Ritter, the contemporary of Humboldt, founded no 
permanent school of disciples, and his geographical theories, 
with their almost theological interpretation of the role of 
man on the earth, fell into disfavour with the advance of the 
new and more scientific outlook of historiography; later, as it 
will be seen, they sverc to be revived, though svith a consider- 
able difference. The influence of Humboldt persisted, with 
its emphasis on observation and correlation, and inspired men 
like Barth, the tireless African traveller, H. W. Bates, the 
botanist of the Amazon, and perhaps most significantly, the 
German geographer, von Richthofen, svho did for China very 
mucli what Humboldt had done for Spanish America. But 
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man, his life and history in rebtion to the environment, had 
to vrai t longer for the concentrated attention of the geographer. 
At first, indeed, this field ts'as almost occupied, to his exclusion, 
by the ethnographer, the anthropologist and the ncsvly emerg- 
ing sociologist. Generalizing perhaps a little loo broadly, it 
may be said that the latter looked rather to men — their 
physical development, customs, social organization and culture 
— to explain differences and resemblances in their lives and 
their distribution over the earth's surface. To some extent, 
those who are notv called "human geographers," forced on 
the defensive, stated their case in too extreme a form, and 
found the answer to those problems in the domination of the 
geographical elements of land and climate. In this type of 
argument, the extremists would maintain, for insLince, that 
all islanders are hardy, and brave, and make intrepid seamen. 

The development of this line of thought, though argued 
with much more subtlety and a terrifying mass of details, was 
strongest in Germany. There, Friedrich Ratiel attempted to 
show that men in groups, communities, or nations had spread, 
flourished and declined in a similar manner to animal and 
plant associations or communities. Though few would now 
go as far as Ratzel, it must be conceded that modem geography 
owes much to the stimulus of his ideas and the great mass of 
faas that he industriously and conscientiously recorded. He 
was, hosvever, in fact attempting a task of collcaion and cor- 
relation svhich had by his day passed beyond the power of 
any one man to accomplish. Unfortanalely. loo, tor his reputa- 
tion, his theories ss'crc developed in an unscholarly and un- 
scrupulous svay by some of his successors, and found their 
ultimate expression in the slogans of the Nazi geopoliticians 
— " Lebensraum," " Drang nacli Osten " — and. fundamentally, 
in " Ein V'olk, cin Reich, ein Fuehrer." 

This form of "geographical determinism’' flourished quite 
vigorously in the late nineteenth century, for it fitted in with 
a strong philosophical trend. From Karl Marx came the heady 
theory of dialecticil materuUsm. with all its implication for 
men, their lives, thoughts and destinies. If the universe can 
be simply explained by the phrase "m-sttcr in motion", 
controlled by "natural lawrs.*' then clearly there can be no 
other relation between man and his cnsironmenc but one 
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inheritable. U the rariation makes no contribution to suir'ival, 
the organism perishes. WTut causes the variations has still 
to be elucidated, and a further problem relates to hereditary 
and acquired diaracteristics. It should be noted, however, that 
as far as modem man is concerned, no specific change has 
occurred, that is. no type has been produced which will not 
breed with its immediate progenitor. Bodily changes have, 
however, occurred in response to new physical conditions, 
c.g. with Europeans in the tropics, but these are not specific. 

In the United Slates for a time, Ratacl's school exerted a 
special influence through the work of Ellen C. Semple. Miss 
Semple had attended Rattcl’s lectures at Leipzig and later 
tvorked in close co-operation with him. For many years she 
had planned an English translation of his Anihropographie, 
but what finally emerged was part translation and part 
development of his ideas. Her Influeuces of Geographical 
Etivironmenl (Nesv York. 1911) omitted Ratzel’s conception 
of the stale as an organism, but in other respeas went very 
far towards geographical determinism. Isolated extracts are 
usually unf.tir. but the follossing eloquent passage conveys the 
flavour of her work. “ .Man is a product of the earth's surface. 
This means not merely that he is a child of the earth, dust of 
her dust, but that the earth has mothered him, fed him. set 
him tasks, directed his thoughts, confronted him with diffi- 
culcies that have strengthened his body and sharpened his 
svvis, given him his problems of navigation or irrigation, and 
at the same time whispered hints for their solution." Even if 
sve overlook for the moment the general drift of the argument, 
is it frivolous to ask such questions as "W'hat has the earth 
ivliispercd to Uic tribes of ilic African tropical rain forest — 
and why apparently did it whisper something different to the 
pioneers of the American West? MTicn the explorer sets out 
for the Pole, is the earth motJicring him, whispering to him 
(he solution of his navigational problems, or setting him a 
task, perhaps beyond bis powers?" Tlic book’s influence, 
though considerable at the time, has svaned, and fesv American 
geographers, for reasons which will appear later, svould now 
maintain that man is "a product of the earth’s surface." 

An opposing school of gcograplilcal thought developed in 
France, partly out of the tvork of Carl Ritter, and partly 
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influenced by the nctv study of sociology. The great geographi- 
cal "sarieiy within unity '*o£ihe land of France, characterized 
by the numerous small regions, or pays, had long been recog- 
nized. and also the special -way of life associated svvth each. 
The Frcncli geographers proceeded to examine this relation- 
ship bcitveen pays and local life, and reached the conclusion 
that each pays presented a set of possibilities, which had. or 
had not. been exploited by its inhabitants, and. equally, a 
set of difTicultics, some of which they had been able to over- 
come and others they had been obliged to accept. 

Many of these "natural" pays had already been studied 
by French geologists; as Vida! de la Blache pointed out, the 
"Paris Basin" was a term long familiar to geologists before 
it svas adapted by geographers, svho were also confronted for 
some time by tlie "Massif Cenirar' before they recognized 
its signifianec. Parallel sviih this growing appreciation of the 
physiol basis of geography, the study of sociology, much in- 
fluenced by Danvin. svas making rapid strides in France. As 
early as 18^5. Le Play bad published his great work Les 
Ouvriers P.uropiens in svhicb he propounded his theory of 
"Place, Work and Family" as the primary constituents of 
communities. It was Paul Vidal dc la BlacJic (iSspiQsi) svho 
united these two strands to found the great French school of 
geography and to infuse it with that humane spirit svhich it 
has never renounced. 

With the advance of teclmolog)-, difTicuU elements in the 
environment could be reduced, and conversely, certain ex- 
ploited possibilities, by ciunges in economic or social habits, 
could become unprofitable or esen valueless. In this wend of 
thought the influence of Danvinism is also to be seen. It also 
cmplmizci llie growing importance of the historical aspea 
of geography. .Nfany changes in cultural landsajscs have been 
due to new systems of landholding, to demands for new pro- 
ducts, or to s-ariations in the rate of population growth. In 
this xvay, in opposition to determinism, the French school 
set up "possibilism." Speaking bro-idly, this is now the 
generally accepted outlook, though more dcierminist 
geographers will only concede " itop-and-go " possibilism. 
i.e. nature changes the traffic lights and man acts acconlingly. 
Ilowescr, it should be obvious from s»hat has been said that 
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man has often shared svith nature the operation of the lights, 
and that they have been operated very irregularly! 

As Vidal de la Blache travelled, observant and fired svith a 
true patriotism, through the land of France, these became 
living realities to him, not simply as portions of a landscape 
but as vital elements in the lives of his countrymen. In 1888, 
he wote, in an exposition of his geographical creed, the 
following lines, tvhi^, it is scarcely an exaggeration to say, 
are the foundation upon which a great school of geographers 
was to be built. He is describing a Journey in imagination 
through France: "Between Etampes and Orleans, sve cross 
by rail a pays called the Beauce. Without leaving the carriage 
door, sve can distinguish certain characteristics of the land- 
scape; a soil absolutely level, over which stretch long ribbons 
of cultivated fields; very few trees or streams fin 45 kilometres 
not one has been aossed). no isolated dwellings; all settle- 
ments grouped in towns or villages. If sve cross the Loire, sre 
And to the south a country just as flat but with soil of a differ* 
ent colour, where woods and pools abound; this is the Sologne. 
To the svest of the Beauce. ^sveen the sources of the Loire 
and the Eure, there is a hilly countiy. green, broken by small 
enclosures and to'ws of trees, sviih dwellings scattered far and 
wide. This is the Perchc. We enter Normandy. If, in the 
Department of Seine-Inf^rieure. we examine the two neigh- 
bouring arrondissements of Ys'ctot and Neufch^tel. svhat 
differences wc And. In the Ant, all is Aat; Aelds of com. farms 
enclosed within squares o! great trees, wide horizons. In the 
second, nothing save little valleys, quick-set hedges, and 
pastures. ^Vc have passed from the Pays de Caux to the Pays 
de Bray. The mode of living has changed with the soil." 

Here are all the topics later developed by himself and his 
pupils; the phpical basis — geology, soils and h>-drography; 
vegetation — tree-rows, hedges and woods; human geography — 
cuhhated Acids, pastures, scattered farm houses, compact 
villages — the svholc svelded together to make up the territorial 
units within which flourished distinctive ways of life. Here 
sve has'c tlie germ of all those regional monographs by his 
pupils w’hich are the glory of French geography. 

But Vidal de la Blache drew an important conclusion 
from his studies of the countryside and of the svorld overseas. 
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ever before, since it now maintains at least tsvicc the popula- 
tion it supported a century a^. This has been achieved 
through many channels, the increased and, on the svhole, more 
efTicient use of resources, the unleashing of enormous supplies 
of energ)’, the development of nesv skills and techniques, the 
assault on disease, the advance in international co-operation. 
But every nesv development brings new problems. No more 
than any other man, can the geographer offer a ready made 
solution; he can, hosvevcr. make his special contribution. 

This may appear to be nundering far from Vidal de la 
Blache, but it is implicit in all his svork. he turned his 

attention again to France, he sasv the beginnings of a similar, 
but less painful, process at work. As a result of the industrial 
revolution, urban centres were grooving rapidly, and, through 
the demands of industry' and the needs of their populations, 
ycre transforming her relations with other countries, destroy- 
ing her traditional agriculture, and disturbing the balance 
between toivn and country. The effects svere visible in the 
changing face of France; new crops, neiv systems of culiisTi- 
tion. a redistribution of settlements, a new network of coni- 
munications, a drift to the tos%'ns and rural depopulation, and. 
sviih these changes, nciv ways of life, new but still related to 
the geography of France. 

From this he concludetl that in France, just as in the new 
lands, svays of life svere subject to change, though the ttmpo 
might be less violent. In seeking to understand a human 
region therefore, history cannot be neglected; in this field, as 
- in any other geographical study, U was necessary to apply 
the theory of evoliiiion. As a result, history and geography 
came together on a far sounder basis than in the days of &t 1 
Ritter. This reconciliation has been the hall-mark of the 
French sdiool. and its effects arc apparent in many other 
countries today. 

Vidal dc la Blache did not exaggerate the pace of such 
changes, rccognuing that man is a creature of habit rather 
than of initiative. He saw clearly dial the most consersatise 
way of life must give way before a sufTicicntly brutal shock 
from outside. He might haw gone further and readied the 
concUuion that such shocks are not caused solely by material 
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dianges; an intellectual shock, such as that administered by 
Charles Darwm, triggered off as violent reaaions as did the 
industrial revolution. 

This cn^^ment m regional geography svith a historical 
background did not cauie Vidal de la Blache to diso™ or 
underrate general geography. 

The same physical and biologial principles that the 
8«>^apher obsers-cd at svork In the pays, must be 
studied on the grander stage of the earth as a whole. The 
mutual help and eitperiences ot the general and the regional 
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o£ land forms by geomorphologists. In the United States, on 
the other hand, the tendenqr is rather the opposite. Geo- 
morphology, despite the great omtributions of American 
geographers in the past, has largely been abandoned to the 
geologists, and geography has sometimes seemed in danger of 
sliding into a rather amorphous brand of social studies. 

Tills chapter has perhaps concentrated too much on theory 
or methodological considerations. A good u'orking definition 
of geography, after all, is “u-hat geographers do." In the 
follosving chapters, a necessarily restrined attempt is made 
to convey some impression of the ^-aricty of their svork and its 
relevance to the world today. To place this in perspeaivc, it 
is essential to understand the fundamental unity of their 
varied tasks. If this chapter has brought this home to the 
reader, it has not been WTitten in >*310. 



CHAPTER SIX 


The Geographer’s Tools 

We have leamt something ot the material with which the 
geographer deals and of the way in which he assembles it. 
We may now look at these rather more closely, paying particu- 
lar attention to the praaical asperts of his study. Geographical 
knowledge was first acquired by travel; at least all the earliest 
geographers of note were travellers, from Herodotus, the first 
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the early nineteenth century were recorded in similar fashion; 
the records of the French explorer Dumont d’Urville's vopge 
nn to fifteen volumes; and a simnar series for the American 
Charles ^V'ilkcs appeared in as many volumes. An early 
British example, on a smaller scale, is the three volumes by 
Charles Danvin on the voyage of the Beagle. Britain however 
tvas placed well in the fore with the magnificent series of 
seventy volumes which embody the findings of the Chal- 
lenger’s oceanographic expedition of 187S-75. 

It is at first sight strange that, in Britain at least, it was 
long before the results of land joume)s tverc published on so 
lavish a scale. The reasons, however, are clear. The oceano- 
graphic e.xpedhions svere generally carried out by the Royal 
Navy, and the Admiralty, to its credit, was prepared to accept 
the financial burden of publication. The explorers by land, 
however, had no such generous patron. It is true that H.M. 
Government, often reluctantly and under heavy pressure, 
could sometimes be induced to grant a little financial support 
to an expedition, as in the case of David Livingstone's Zambesi 
expedition in 1803-67. but it was careful to place a limit on 
its liability, and. as f.ir as I am aware, it never made the 
publication of results a condition of its grant-in-aid. It was in 
fact usually eager to divest itself of responsibility and to 
entrust the organization and control to the Royal Geographical 
Society. The reason lay in British imperial policy in the nine- 
teenth century — the rcluaancc of the home government to 
commit itself to a forward policy in relation to colonial c-xpan- 
sion. and a conscquctvt fear of burning embroiled with other 
nations through incursions into the " blanks on the map." In 
typical V'ictorian fashion, the publication of geographical 
knowledge thus acquired was left to private enterprise. It is 
true Uiat the War Office was interested at first hand in collect- 
ing geographical information — partiailarly after the revela- 
tion of shocking ignorance which followed upon the Crimean 
IV’ar — but, for obvious reasons, their intelligence reports were 
treated as confidentbl, and their content never, or only slowly, 
reached the general public. To be fair. It must be remem- 
bered that it was the Corps of Royal Engineers which v\as 
the inspiration and mainstay of the mapping not only of the 
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British Isles, but o£ much of the colonial territories, and that 
it exerted great influence on the svork of the Surs'cy of India. 
One of the greatest contributions to geography has been the 
charts of the Hydrographic Department, Admiralty and the 
maps of the Ordnance Survey and the Geographical Section, 
General Staff. 


Left largely to his otvn devices, the returned British explorer 
could do little but publish a one, or two, volume work on his 
experiences for the general public, hoping to recoup some of 
his expenses or even to keep body and soul together by bring- 
ing off "a best seller.*’ The results of this on Polar explora- 
uon have recently been demonstrated by L. P. KInran in 
his book. The White Road. The corresponding symbol to the 
polar hero * ms in African exploration, for example, the 
lone traveller either battling against thirst and sand storms 
in a romanticued desert, or, radeed by fever, hacking his way 
through the tropical forest pursued by active, cunning and 
blood-thirsty natives. This figure derived largely from an 
amalgam of James Bruce, half-buried in a Nubian sand 
storm, Gordon Laing butchered near Timbuktu, and H. M. 
Stanley, forcing his way dotvn the Congo or crashing through 

to the relief of Emin Pasha. a » 


T^is attitude towards travel is in part an interesting by- 
product of the Romantic movement. As Bertrand Russell has 
commented: “ In his [Rousseau’s] disciples’ novels and stories, 
we find svild torrents, fearful precipices, pathless forests, 
thunder-storms, tempests at sea. and generally what is useless, 
estructive and violent. This change seems to be more or less 
permanent: almost everybody nowadays, prefers Niagara and 
Grand Canyon to lush meadows and fields of waving corn. 

statistical evidence of uste in scenery.” 
And he adds: The geography of the romantics is interesting; 
from Jyinadu to the lone Chorasmian shore, the places in 
which It IS interested are remote. Asiatic, or ancient." "INTiile 
It would be too sweeping to apply this dictum to all the British 
explorers, it is safe to say that it animated the croivds who 
flocked to lionize them. In so far as this feeling inspired their 
journeys, it was beneficial; but in misplacing the emphasis 
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on their achievements, it contributed to hold back the develop- 
ment of geography in Britain. The narrative of such exploits 
tvas not the place to find careful compendlums of scientific 
facts, though their pages are full of illuminating detail of the 
African scene as recorded by alert and candid observcn steeped 
in the standards of the Victorian age. In the pages of David 
Livingstone or Mary Kingsley are innumerable farts worthy 
of the attention of all geographers. ^Vherc, then, are to be 
found what tve may call, for want of a better svord, the serious 
records of nineteenth century geography? The anssver is in 
the periodical publications of learned Pieties, and in par- 
ticular in the Journal and Proceedings of the Ropl Geo- 
graphical Society. Therein are to be found records of most 
British explorers from 1830 onu'ards, often accompanied by 
valuable maps. Otlier sciences were catered for by the Geo- 
logical and Zoological Societies. Physical geography, in so far 
as it was differentiated from geology, was also the province of 
the Journal of the Royal Geographical Society, but it was not 
until the end 0! the century that it received full treatment in 
the expanded Geographical Journal. To th«e sources must 
be added the innumerable series of statistical year-books, and 
memoirs poured out by government departments in most 
countries of the world. Similar publications and periodicals 
were also produced in Europe and the Americas. 

This brief survey will demonstrate the difficulties facing 
those in charge of a geographical library attempting to be at 
all comprehensive, and, by the same token, the student work- 
ing on a particular counir)*. The usk, hotvever, is nosv much 
lighter, with the founding of numerous specialist publications, 
and also through the work of the various branches of the 
United Nations Organization in standardizing and collecting 
much statistical infonnation and in stimulating co-operative 
studies. But it is still often a source of surprise to discover 
how little is knosvn sviih precisian of many areas of the sv’orld. 
Such are the sources, apan from work in the field, of much 
material for systematical geographical study. 

There is another class of material svhicli has almost as 
distinguished and as long a lineage, namely maps. Cartography 
demands detailed treatment here, for its imponance is often 
succinctly expressed in the dictum that “maps are the 
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projections is calculated mathematicall)' to give the required 
properties, and is not obtained by projection. 

It follow's from the above that before designing a ^v’orld map 
(or indeed any map) the cartographer must knosv the purpose 
for which it is designed, othenvisc the map may give an 
erroneous impression. Here it mil be useful to refer to those 
'vorld projections which are commonly found in atlases, with 
brief remarks on their properties and uses. 

(a) The Mercator projection: this was formerly the most 
used projection. Sailors require a chart on which a bearing, 
or dircaion line bettveen nvo points can be laid dosvn as a 
straight line. This line must cut each meridian at the same 
angle, since all meridians converge at the Poles. The carto- 
gtapher Gerhard Mercator (issa-gi) showed that this could 
1^ ensured by making the meridians and parallels straight 
lines, and increasing the distances between the parallels 
proportionately to the increasing distances benveen the 
meridians. It will be seen that since the meridians are parallel, 
instead of convergent, areas must increase with distance from 
the Equator: the e.\aggeration of the area of Greenland as 
compared with that of India (they are approximately the same) 
^ readily be seen on this projection. Tlie Mercator pro- 
jeaion is thus used when dircaion is the chief requirement, 
but is useless for representing comparative areas. It should 
howescr be noted that since it retains the correa angles it 
preserves tite shapes of small areas. 

(b) A class of projeaion which is useful for studying dis- 
tances and direction from one centre is the atimuthal or 
zenithal. A common example is the polar azimuthal. Hctc 
the centre is one of the Pol«. and the meridians radiate from 
it at the correct angles. As these lines never meet, and there- 
fore cannot converge at the opposite Pole, the projeaion can- 
not usefully include more than one hemisphere, and distonion 
is considerable at the margins of the map. Tlie distance from 
the centre to all points on the map is correa: therefore by 
making the centre, for itutance. London, a map showing the 
dirca air distances to other countries can be construacd. 
Similarly it is useful for orienting radio apparatus. 

(c) hfaps which represent areas coircaly, svhile retaining 

r 
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reasonable shape arc more difficult to construct, particularly 
since they are generally required'to cover the whole sur£ace 
of the globe. As they cannot be constructed graphically, the 
design of a particular variety is a matter of mathematical 
calculation, to secure tltal the areas enclosed between parallels 
and meridians are correct in relation to each other. If it is 
desired to show (for example) the areas in the svorld under 
wheat, it is essential to use an equal area projection, other- 
wise the relative areas will be obscured. The projection often 
used in atlases is the Molhveide. It is found that by a slight 
adjustment of the parallels and meridians, the relation for 
example of the continents or the distribution of a particular 
crop can be more conveniently shown. As a result of this 
adjustment, it may happen that a continuous representation 
of the surface of the globe is not obtained. Such projections 
are knorvn as " intcmipted.’* They should not trouble the 
general reader, since they should be accompanied by s clear 
siatemeni of their charaaeristics and purpose. As there is 
no limit to the number of projections which can theoreti- 
cally be designed, he need not worry unduly over minot 
variations. 

The above paragraphs will have achieved something if they 
have impressed on the reader the necessity of being clear about 
the purpose for which he requires a map and also of under- 
standing the conventions used by the map-maker. One con- 
vention commonly used, for example, is to draw the Equator 
as a straight line, when in fact it closely approximates to a 
circle. In the course of time, map-makers have also evolved 
conventional svays of representing objects svhich occur 
frequently in the landscape. In atlases, for example, common 
conventional signs used are circles for cities (often graded 
according to their population), single continuous, or double, 
lines for roads, dotted lines for tracks, barred lines for rail- 
ways, and so on. It is essential therefore to study the table of 
conventional signs carefully. The map-user should also under- 
stand that every map is, to a greater or lesser extent, a genera- 
lization. Clearly no map can show every feature of the country- 
side, consequently, the map-maker is confronted from the 
start with a choice of what to include. It is here that he must 
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bear in mind the purpose o! the map; a road map for motorists 
will include many features of little interest to the hill-tvalker 
or climber, and vice versa. Generalization will also be forced 
upon him according to the scale at si’hich he is svorking. 
Clearly, a heavily-indented coastline can be shown in consider- 
able detail on a map on the scale of one inch to the mile; 
svhile an atlas map on the scale of i : 5 million (approximately 
one inch to eighty miles), a comparatively large scale for an 
atlas, cannot jjossibly show the same amount of detail. The 
mapraaker must do his best to convey some impression of 
the character of the coast, and the ability to generalize skil- 
fully is the hall-mark, of a good cartographer. 

Let us turn now to maps of relatis'ely small areas of the 
earth's surface, that is, the kind of map with which the general 
reader is most likely to be acquainted. The first obsers’aiion 
to make is that the question of the projection employed is 
not of vital interest to him; since the area is small, the curva- 
ture of the surface an be neglected, though for the lechntal 
expert It is still important. The points which concern the 
user are sale, direction and conventional signs, and these 
should be arefully studied before the map is used. The sale 
is usually express^ on British maps in terms of miles to the 
inch, and the representatis'C fraaion is usually given also. 
For example, one inch to one mile: R.F. i (inch): 63,360 
(inches). Reference is sometimes made to '* natural ” soles; 
when the R.F. an be stated in round figures based on multi- 
ples of one thousand, e.g. 1 : 100,000 or 1 : 500,000. There is. 
however, nothing particularly “naturar' about these scales. 
They arc more usefully regarded as metric sales, and in 
faa arc commonly employed in countries which have adopted 
the metric system. It is useful to remember, when trasclling 
abroad, that the i r 50,000 sale is somewhat larger than one 
inch to one mile; the approximate equivalents of other 
* '‘naturar’ sales an rndity be alculatcd from this. It is 
also helpful, before using a map, to make a rough time sale, 
acconling to the mcthotl of travel. With a Onc-Tnch Ordnance 
Survey m-sp. one hour's talking equals approxim-itely three 
inches; motoring at 40 m.p.li. with a Quancr-lnch map (four 
miles to one icidi) It equivalcni. to ten ladies ca the map. U 
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Will be seen that, in the latter case, it would not take long to 
i^n off a map sheet; consequently it is more convenient to 
hate a smaller scale map for the main journey, with perhaps 
a quarter-inch map for details at the end of the journey. In 
travelling with a small-scale map. it is as svell to remember 
the remarks above on the subject of generalization; it may. 
for instance, he impossible to find one’s tray through a large 
toivm with It. on account of the extent to which the road 
pattern has been generalized. 

Direction is generally shown by some form of arrow svhich 
n* “ «atcmcnt of the magnetic vari- 

tmn. Direction IS not of sucli great importance to motorists, 
who begin by taking a main road and then depend upon sign 
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“id of a pocket com- 
dicator ii magnetic north in- 

compass needle, or it can be oriented 
approximately ly tlie potiiion oE tlic sun. 

she -SI’.®''' u o' '■''i'f' "’at is 

'rile ba.lr ni fil’’ a't’tuiEe of the surface above sca-levcI. 
in. , S’lncy maps is contour, 

i I'ltir l evl ^'1"® ’ P"‘” "”'»"gh a” points at 

D L e £ '' 'in", in ’in’ "'i" 

dm™ f'Se'd out and surveyed on the ground, or 

\\'’hcre «h<»v I ^ photographs by photogrammetry. 

c oAe, h? ,?"■ ‘■'T P"' 'n” a^nnuely, perhaps from 

S ma™, in "'.\no.sn „ ^ ,„',dent tminerl 

mudUnSr ‘ s?l“ ' “ ’‘"“"'"'sc of land forms can derive 
him to form * wcn<ontourcd m.ip, svhich enables 

P torinlf „ „ I' pi"'""' i’i””')'. The gcneml 

stcetSrb L i arc togethL. the 

"rc «l, .dv . hP't '^nn'Pi'- "" 

:e’ScS 

and similar ohsersations. it is possible to 



THE geographer’s TOOLS 85 

say, for example, ivhether a \’alley has formerly been ocaipicd 
by ice, or an upland region has been glaciated: Avhether a 
change of level has occurred and the rivers have been re- 
juvenated; if a coast is being eroded by the sea. A skilled eye 
can also learn much of the character of the local rocks; vari- 
ations in the resistance of exposed strata to erosion svill find 
expression on the topographical map; limestones have a 
charaaeristic topography, differing from that of the clay lands. 
These are some of the simpler conclusions to be deduced 
from a topographical map. To carry the study further, a geo- 
logical map will be required, and perhaps detailed levelling 
in the area. But for the user with only a general knemdedge 
of physical geography, a good topographical map can add 
much to the enjoyment of a holiday. 

Physical relief is not the only subject whlclt can be studied 
with the aid of a good topographical map. An obvious one is 
the charaaer of settlements, in relation to site, svater supply, 
communications, etc. Mud) on also be learnt from the area, 
shape and position of parish boundaries. If maps of a particu* 
lar area are in existence which have been constructed at earlier 
periods, the student is enabled to trace out the historical 
development of settlement or the progress of economic ex- 
ploitation. Since this aspect is refen^ to in some detail later, 
it is unnecessary to elaborate it here. Using existing maps as 
a basis, the geographer can plot many types of distributions, 
physical or human, but it is essential that (i) he is quite clear 
at the outset that the material at his disposal is suitable for 
this technique; (ii) there i» at least prima facie eWdcnce that 
the distributions he is proposing to map are likely to be related 
to each other; (iii) he docs not accept, without further study, 
the apparent results of his mapping. He must be sure, for 
instance, th.it his population data arc reasonably complete 
and correctly classified. More careful study might reveal, for 
example, that there were gaps in distribution, due to a special 
reluctance on the part of the inhabitants to imp.irt the re- 
quired information, to the laa that the count had been made 
at a certain period of the yearnrlien a proportion sverc tempo- 
rarily absent, or that the Information svas lading through a 
purely administrative miscluncc. He must also ^ sure that 
the unit of area he selects for a density map is appropriate. 
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If, for instance, the particular distribution is fundamentally 
related to proximity to rivers, a map plotting the distribution 
ori the basis of large administrative units could be seriously 
misleading. Account must also be taken of statistical signifi- 
cance. If a disproportionally small number of units occur in 
one area It is probable that their occurrence is purely acciden- 
tal. Finally a point to be made is that a distribution map of 
this type IS not necessarily the final ansu-er; it can however 
define the problem more clearly and suggest possible lines 
of research in the approach to the final solution. 


It may be thought that much of the above is labouring the 
obvious, but it cannot be too often emphasized that if maps 
if V assistance to the geographer, they can also. 

1 ^'^ ** tnisunderstood, be misleading or, in extreme 
dewptive. As a distinguished American 
gwgrapher, Dr. J. K, Wright, has insisted, " Map-makers are 
human. Apart from error to which all are liable at times, 
map-makers may approach their svork subjectively and. un- 
impression they ivish to impart, 
rather than that to tvhich objective researdi would lead them. 

h«re: many ivill recall 
Cerm first sight convincing maps which 

fn ™ gfopofitjcians ' were accustomed to produce before 
939, complete with heavy arrows directed at the heart of 
tinn vanous devices to exaggerate the proper- 

asSi^n ^ boundaries. In a milder 

S S n?,- Mercators projection, with the territories 
same annrn” h ‘^“^°“red red, was symptomatic of the 

tfiough Lch maps are un- 
for the stale o“ensible purpose, they are at least evidence 
d^ver.?nl f ^ Compilers. This, however, is 

politician geographer into that of the 

that eJL ** '00 often empha- 

ecocranher ^ Convey something of value to the 

fn ' tWughl, undmtand. the purpose 

eaprSsrf "r ” “hi* l.e ha, 

What may broadly be called topographical (or general) 
map, are. properly understood, a mine rf inlormLtioJ to thi 
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geographer. But there is also another rich source at his dis- 
posal: this is the class o£ maps usually knosvn as topical, or 
special, maps. Their number Is legion — in theory they could 
include any distribution in which a geographer is interested. 
There is, hosvever, only space here to mention briefly those 
usually found in a good general atlas. Some atlases include 
geological maps, but it is now recognized that a more useful 
picture of the character of a land surface can be conveyed by 
a structural map. In the first place a geological map records 
the solid geology, that is, the rodcs, generally classified by 
age, svhich arc fundamental to the phj'sical make-up of a 
region: they are often, however, covered by recent superficial 
deposits, e.g. glacial drift, windblosvn sands, alluvium, vol- 
canic la^'a, etc., svhich are often of more importance for 
human settlement than the rocks at greater depth. The geo- 
logical classification by age into eras (Quaternary, Tertiary, 
Mesozoic, Palaeozoic and Pre-Cambrian) and periods is 
important for geological history, but of lesser concern to the 
geographer. Thus structural maps emphasize the last process 
which the rocks have undergone: and indicate, lor example, 
areas of Pleistocene deposits (the most recent), zones of alpine 
mountain building (svith charaaeristlc topographical features 
indicative of their relatively youthful formation), metamor- 
phic rocks (usually sedimentary rocks modified by great heat 
or pressure), the older scdimentarics. according to the amount 
of disturbance they have undergone, and the basement rocks 
of the ancient shield. In the chapter on ph^xical geo- 
graphy something svill be said of the signifiance of these 
features and their distribution. From the structural map, 
a general notion of the charaaer of the surface can be 
formed. 

Maps of annual or seasonal temperatures and predpiiation 
(rainfall and other forms of aqueous deposits) are usually 
included: the snried combinations of these, taking into 
account also other factors such as o'aporation. humidity, and 
reliability, contribute to the construction of climatic maps. 
Some points to be remembered here are that the temperature 
maps may plot absolute temperatures or temperatures adjusted 
to sea-lcvcl; and that the quantities shown are averages over 
long periods. Within these, considerable divergences from 
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densities, or by the use of tones of increasing intensity. To 
show seasonal suriations of annual rainfall, some cartographers 
locate small graphs at the relevant stations. This method can 
show the changes in considerable detail, but does not present 
the data $0 that it can readily be a>mparcd with other areas. 
The same general principles apply to the construction and 
use of these method as to maps. Their purpose and degree 
of accuracy must be made clear, and the user must not read 
more into them than the cartographer intended. 

For many geographical purposes, therefore, a map is an 
effeaive way of e.xpressing a sariety of data, and often there 
is no other method of shotting complicated relationship so 
clearly. 

Technological advances have placed a range of implements 
in the geographer's hands. The development of photograpliy. 
both on the ground and in the air, for topographical surscy 
and map-making has been rapid, pantcularly since the 1959-45 
V”ar. Air photographs, taken in the right conditions, are also 
of value to the geographer tvho if skilled in their interpreta- 
tion can learn much from them about the struaure. geolog>', 
vegetation and human geography of an area, and can correlate 
conditions in one with those of another which he has studied 
in the field. Methods of acoustic, or echo, sounding, schich 
are of fundamental importance to the oceanographer, arc 
applied to determining the thickness of ice of a glacier and 
of ice sheets, and also afford a svay of mapping the land surface 
below them. A photogrammerrlc surs cy of a glacier, or indeed 
of any physical feature, taken at r^ular inicntils, will pro- 
vide a saluable qvianiiiatise record of changes in its form and 
volume. The drift of material along the coast has also been 
determined by observing the progress of pebbles treated with 
radio-active material. 

In a laboratory it is possible to recreate the phj-sial geo- 
graphy of an estuary or a portion of the coastline, and to 
follow, for example, the effects of tidal scour or of sedimenta- 
tion under controlletl conditions. Other examples of the pos- 
sibilities of netv techniques will occur to the reader. The 
point to be made is tlul no indisidual can. or should, be 
expected to know the theoretical basis of all such techniques; 
he must endeavour to discover which if any can assist him in 
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hi* particular study and master its principles. Through these 
and similar methods the geographer can give greater precision 
to his work, and in many instances arrive at quantitative con- 
clusions in place o! the sometimes wide, though attractive, 
generalizations of the past. 



CHAPTER SEVEN 


The World Around Us 


Before we discuss the processes which arc at svork on the 
earth's surface to produce and modify the land-forms we see 
around us, a brief account of eanh-history may help to make 
them clearer. In the following paragraphs I have avoided as 
lar as possible the intricacies of the geological time scale and 
the te^nical terms for the eras and periods. To place these 
in penpective the following brief statement may be helpful. 
The oldest rocks (Pre-Cambrian) are dated at approximately 
S'Sooo million years ago. the carboniferous (coal-bearing 
measures) at soo million years; the Cretaceous period (which 
includes the Chalk) at around too million years; the Eocene 
(including London Clay) at 45 million yean. Against these 
figures it may be noted that the earliest fossils, representing 
primitive forms of life, date from 500 million years, and that 
the earliest men appeared within the last tsvo million yean. 
In other svords it the oldest rocks had been laid dmvn a cen- 
tury ago man would have been <m the earth for approximately 
trvo months. 

The present features of the earth’s surface are the product 
of long periods of geological time. Opinions difler as to the 
permanence of the oceans and continents. Supporters of the 
hypothesis of "continental drift" argue that the present con- 
tinents are portions of one very ancient land mass svhich have 
drifted from the ori^nal position in the southern hemisphere. 
Much of the evidence they ad\*3ncc is impressive hut there 
are many objections to be removed. A basic difficulty is the 
source of the energy r«iuircd for sudi a dispersal. Nor is it 
easy to recondlc the theory with facts such as the apparent 
permanence of the basin <>f the Pacific Ocean in geological 
history. Tliis is a problem for the geophysicists; geographers 
arc interested in so far as the hinory contributes to an under- 
standing of the present struaurc and its relationship to exist- 
9i 
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ing features of the relief. The main structural elements of 
the continents can be stated simply, provided that it is realized 
th« Uie details are complex and in many instances disputed. 

A n are regarded as blocks of lighter material 

^lai) lioatmg in a denser component of the earth’s crust (siino). 

Mocks adjusts itself according to the 
j “nying; for example, prolonged erosion of 
sedimentary deposits thousands of feet thick svould cause 
elevation, and the accumulation of a great ice-sheet would 
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the southern Indian table. Elsewhere there are the Canadian 
shield m northeastern Nonh America, and the plateau of 
wes«rn Australia. Most of Africa can also be regarded as one 
ancient rigid block. In contrast to these are the "young" 
mountain systems. Four great periods of mountain-building 
recognized of which the Alpine system is the youngest. 
To this latter group belong the high, folded mountains of the 
world. In Eurasia the Alpine system extends from the Cordil- 
lera of Southern Spain through the Pyrenees and Alps, the 
Balkans. Caurasus and Himalaya to the East Indies. The 
second great Alpine system comprises the ranges which sur- 
round the Pacific Ocean, from the Andes through the Rocky 
Mountains, the Kurile and Aleutian Islands to the island 
arcs of ^tem Asia, where it meets the Alpinc-Himalayan 
system. The mountain systems originated in sedimentary 
strata deposited m geosyncllnes.-that is. long narrow troughs 
in the ocean beds. These troughs, in contrast to the shields. 

from geo- 

fn were then forced upsrards and outwards 

elevated to great heights. In a general >vay. these 
‘o the rigid "shields." and in 
some degree the young folded mountains are the result of pres- 
sure from tlicse blocks. The rocks imolved in these complex 
undergone changes through metamor- 
fmnU ' * " through heat and pressure; and magma 

intruded from below, for example, by 
asweiation of active volcanoes. Alpine 
^ » "ot accidental, 

rabies ' mountain 

of mounra' forms; relics of pre-Alpine periods 

elnh ", 'vom-doivn and affected by later 

sedimentary rocks 

and alteration degrees of disturbance 

the latcsf r\/>r,' • ® metamorphism. Finally there are 
Snd Ses S * deposks of rivers 

SarsCT rtL """ clays, sands, and 
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and mcchaniral '*^”**’^ resulting from wind 



TME WORLD AROOKD US 95 

The interest of the geographer in these processes and pro- 
ducts is centered largely in the charaaer of the surface features 
they produce. Though they have already undergone much 
erosion, the Alpine-fold mountains retain “ youthful ” features 
— sharp serrated crest-lines and summits, svith high passes: 
deeply incised valleys and precipitous slopes, with snowGelds 
and gbciers often at higher levels. The losver slopes have a 
spane vegetation ivhich gives xv^y (o forest lower dos\Ti. The 
rigid shields, of considerably lower elevation and generally 
worn doRTi by erosion over the ages, are much less accidenied. 
having rounded, rolling contours, and, where heavily gbei- 
ated, many lakes. The rodis of these shields are important 
economically, as they arc main sources of metalliferous ores 
— gold, platinum, copper, etc. Each type l\as its own character- 
istic soils, sparse and undeveloped on the mountain sides, 
somewhat less impoverished on the shields. It is on the less 
disturbed sedimentary rocks ringing the older rigid masses 
that deeper soils tend to develop. The tvorkable coal measures 
are associated with moderately folded sedimentaries. As will 
be seen later, the t>pe of soil depends considerably on regional 
climate and loot conditions. 

In a general view, the mountain s>’sterQs are important to 
man in so far as they inhibit or hamper his movements over 
the earth’s surface, but their signiHcance lies in their role 
in relation to the great movements in the atmosphere svhich 
influence climate and, consequently, soils and vegetation — 
in short the environments in which men pursue their varied 
aaivities, and which extend far be)-ond the lower slopes or 
foothills. 

Before examining the content of plq-sical geography in 
some detail we may usefully apply some of the themes out- 
lined above to the British Isles. Most irasellers will have noted 
the great variety of their scenery, and the clearly distinguish- 
able regions. TTtere is in fact more to interest the geologist 
and the physical geographer in these islands than in any other 
area of comparable size. The geological history of these islands, 
as with other land masses, illustrates certain general processes: 
changes in elevation in rebiion to sea-Ievcl: the cffcas of 
gigantic crustal disturbances, sometimes referred to as 
" ttsKSKS." pcrvodlcil vnvassQns of earlier land-surbcts. whidv 
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geological history back to earliest times; svc may begin with the 
Mesozoic era (which includes the Ncsv Red Sandstones, the 
Jurassic limestones and the Cretaceous chalk). During this 
era most of Britain svas covered by a great blanket of these 
rocks, whidi resulted from an earlier transgression, and liad 
been flc-xed by earth-movements. Much of this blanket svas 
then stripped oil by erosion. (The dividing line mentioned 
above runs close to (he margin of the exposed Nfesozoic strata.) 
The rate of erosion svas intensified when the general tilt be- 
came easterly. The residue of this Mesozoic cover is now in 
part represented by the Chalk of the North and South Do^ms 
and the Chiltcm Hills, and by the Jurassic rocks of the Cots- 
svolds and Northamptonshire heights. IVhile these were being 
eroded, younger sedimentaries, following minor transgressions 
of the sea, svere being deposited in the cast between the folds. 
These include the clays of the London basin and the sands, 
clays and gravels of the Hampshire basin. 

The same pattern is repeated towards the north-west, the 
exposed rocks become successively older, and esarpmenis 
similar to those of the North and South Downs have developed, 
the tnost conspicuous being that which extends from the (^ts- 
svolds to Lincoln Edge. On thefurihcrside of the dividing line, 
the struaurc becomes more complicated partly owing to the 
longer history of mountain building. A compressed summary 
here would produce misleading generaliutions; we may note 
in passing the importance of the Pennine area, signified by 
the great outcrop of Carbonilerous rocks. In the south, these 
have been stripped from the crest of a broad arch, exposing 
the Millstone grit, but on each flank the youngest carboni- 
ferous rocks hat c been preserved. These are the coal measures, 
partly covered by younger strata, which account for the dis- 
position of the Cheshire, Central Midlands and East Midland 
coalfields. 

The final nujor factor in the formation of the hndscape 
was the Ice Age. Glaciation did not afiea the whole of south- 
ern Briuin as the ice did not pass south of the Thames and 
Bristol Channel. Its main txstilt sx-as a spread of boulder clay, 
sands and gravels, which has influenced the siting of human 
settlement and the distribution of arable cultivation. 

Tlie scenery of tlie lowlands is therefore much gentler, partly 
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brause of the lest resistont nature of the rocks. The highest 
elevations do not ^ceed 1000 feet, and the prominent scarps 
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supported by ttvo geological precepts: the younger, i.e. more 
recent, bed lies abo\‘C the older (except in very special cases); 
and groups of similar fossils will occur in beds of the same 
age. From these it has been possible to produce a geological 
chronology. The principle of uniformity s\*as first clearly 
enunciated in Britain by Sir Charles Lycll. as the title of his 
great work testifies — Principles of Geology; being an attempt 
to explain the former changes of the earth's surface by refer- 
ence to causes now in operation, 1830. It is eas)’ to see now 
that for example, the silting-up of the port of Sandsvich 
se\eral centuries ago can be explained by wlm is to be obser- 
ved today; it 'vas not so easy for early srorkers to realize that 
the same conditions which can be obscived In a small stream 
dasvdling across the English plain could produce (or instance 
the meanders of the river Wye at Simmonds Yat and, at the 
other end of the scale, the Grand Canyon in western America. 
The processes whlclt produce land-forms can be seen at work 
every day, in the constant beating of tlie sea on the beaches 
and on the cliffs, in the undcratiting of their banks by rivcrt. 
and in the gullying of slopes after heasy rainstorms, to mention 
more obvious examples. The prolonged anion of frost, also, 
gradually reduces ^eat granite bounders to fragments. In 
most settled countries, the effects of these are controlled by 
man-made works, the gro}'nc5 and cliff-trails along our coasts, 
the training trail and embankments along the rivers, even 
the drains dotvn the slopes of railway cuttings. Despite these 
precautions, these processes cominuc, and, unless vigilance 
is maintained, will etcntually overcome these restraints. But 
In addition to these, there arc less obvious and much longer- 
term cltanges in progress. A continuous fall in the under- 
ground water table will be revealed in changes in surface 
drainage and in a lowering of the tvater Ictcl in wells. Tlic 
steady creep of soil downhill may result in a decline in the 
fertility of an agriailtural distria. 

Alongside these steady, iindranutic changes arc to be set 
the spectacular, often catastrophic, displays of natural energy- 
such as earthquakes and volcanic outbursts. Added 10 these 
arc the long-term secular changes scarcely detectable but of 
potential importance in the long run. siicJj as changes in the 
level of the sea relative to the land or long-term climatic 
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fluctuations. It has been shosvn for instance that in south- 
east England the veitical dovmwa^d movement is about 3 
millimetres per year, while north-west Scotland is rising at a 
slightly faster rate (4.5 milUmetrcs per year). A similar but 
more significant movement is taking place in Scandinavia. 
Though scarcely perceptible by any one generation, their 
cumulative effect could be serious, and such trends, if estab- 
lished, cannot be altogether negleaed, for instance, by those 
concerned with the protection of the Netherlands from the 
sea and the reclamation of netv land for seillement. It has, 
for example, been established th.ii the Arctic seas are slowly 
but definitely " svarming np.”'^ An increase and continuance 
of this trend must result in a melting of the ice-cap in Green- 
land and elsewhere, with a corresponding increase in the 
volume of sea water, and a consequential rise in the sca-lcvcl. 
A sinking coast-line plus a rising sea-level might thus re- 
inforce eacli other. It is not only long-term trends that can 
coincide in this way. The storm which in ) 05 S snrought such 
havoc in the lands bordering on the North Sea is a case in 
point. The destructive surge was due to three factors co- 
inciding: (i) high spring titles (it) the swollen state of the 
rivers eausrf by recent heavy rain (iii) strong winds from the 
north-west to north-east, which carried the iid.nl flow up the 
estuaries and at the same time held up the flood-water coming 
down stream. The combined cITcct was to raise the flood-level 
several feci above the normal, and to burst the defences against 
the sea, tvith heavy loss to lives and material. 

There arc thus two main fortes working on the land sur- 
face; external and internal. The external forces are atmos- 
pheric precipitation, providing the agent (nmning water) 
which in time transports much of the prtxiucts of erosion to 
the sea; the wind which can move smaller, lighter particles 
about to form nesv land features, c.g. sand dunes, or, by driving 
these particles against exposed rock, erode it away; rapid 
clianges in temperature which by altern.nthcly heating and 
cooling rock will fragment it, and frost whiclt by frccring 
svutcr percolating into cracks in the rock will split it aprt. 
These are physical agents, but there are also chemical 
agents at work less obtrusively, e.g. the carbon dioxide dis- 

* Thli trend now ippean to frtw been checked. 
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solved in rain u-ater will react on carboniferous rocks and 
dissolve them, and clefts in rock, can be enlarged by the 
chemical action of sca-water» The internal forces at tvork are 
more complc'c; sub-crustal disturbances tvill cause differential 
movements of the land, resulting, where tlie stress becomes 
acute, in eartliquake shod:s, hrge-scalc faulting, and volcanic 
outpourings. 

To these elements in the fashioning of the landscape a 
third must be added, die character and structure of the rocks 
upon which these elements operate. This is the point at which 
the geologist is most closely associated svith the geographer. 
Clearly the extent and severity of erosion will depend upon 
the physical and chemical composition of the individual 
rocks; those with little cohesion — sands, gravels and certain ' 
sedimentary rocks— offer less resistance to mechanical erosion; 
others arc soluble in svatcr, allowings\-atcr to percolate through 
them (limestones): others again are impervious and will hold 
inter in the pervious beds aboi'C them. 

TJicsc erosive forces are continually at work. There is 
another which, while still potent in certain regions has left 
its mark on much wider areas. Tins is the action of icc and 
snow. Their effects, svhid) can be studied today in the Alps 
and (he ice sheets of Greenland and Antarctica, arc striking, 
often spectacular; the high Held of snow and ice forming the 
source of the glacier; the “river of ice'* slowly descending 
its charaacrisiic U-shaped valley with its tributary gheien. 
the tnarginal and medial bands of debris (moraines) formed 
by rock fragments falling from the wllcy sides or plucked 
and scoured by the icc from its bed, the terminal moraines, 
marking stages in its advance and retreat, the swift iej* stream 
issuing from the glacier snout and often nishing in rapids or 
waterfalls over "steps ’’ indicating halts in the glacier's history 
—all these will be familiar to visitors to Switzerland. Formerly 
great areas, owing to the prci'alcncc of more sc\crc climatic 
conditions, tverc ca\ cred by great ice sheets, perhaps thousands 
of feet thick. Another change in climate, probably not very con- 
siderable, removed this cap, and many of these glacial features 
can be obscrs'cd in areas now free from tbc iw. e.g. the High- 
Lands of Scotland or the lake region of Finland. At one time, 
controversy raged as to avhetber glaciers cxcaaatcd their vallej s. 
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4. Diagram to illustrate the principle of the bj-drological c)xle. 


tvays; the srind sj’stems will not blow constantly on shore, for 
instance; much moisture is lost by esaporation from the land 
surface, so that in zones of great heat the rainfall does not 
balance this loss; some may not find its tvay back to the sea 
dirertly, particularly if it falls as snow at high altitudes. Never- 
theless the "hydrological c>xle‘* gives a useful generalized 
piaure of wliat is happening. 

This conception of a c^xle appears again in theories of the 
evolution of landforms. Perhaps the best kno>vn is the so- 
called “qxlc of normal erosion." a hypothesis first put for- 
ward by the American geographer, W. M. Davis (i85o->j)34). 
This is an attempt to explain what is happening to the earth's 
surface under the erosive forces describe above The general 
conception is chat of an emergent land-surface being worn 
down by agents of erosion to base-level, when, on elevation 
of the surface again, the whole process re-commences. The 
term "qclc'’ is not accurately used in this sense, since such 
a scries of events occurs over a great span of time, and no 
actual case can be cited of one working itself out and re- 
commencing — an occurrence which would be necessary to 
justify the use of the terra "qcle” in lu stria sense. Never- 
theless this hypothesis serves to give a coherent explanation 
of certain erosion features and land forms which arc observ- 
able in the field. It also introduces the useful concept of 
process-structurc-stagc: for example, the present pattern and 
characteristics of a riser sj’stcm may be explained by; (i) pro- 
cess. e.g. rapid headward erosion; (1) struaurc, c g. having cut 
doss-n through a resistant strata, the rate of erosion Is inacas- 
ing as the headwaters are working across a less resistant siraui: 
and (3) stage — in this instance, sina die river b still vigorously 
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eroding, iu profile rebtively steep, or ungraded; hence it 
is at a youthful stage. The cumulative elTccts of erosion arc 
held to result in the gradual Tcduclion of all features to a 
general level (this process is known as pcneplanation). eventu- 
ally at or near base-level, that is, approximately, contemporary 
sea-level. The successive stages are described by terms 
"youth,’' "maturity,” and “old age.” An ideal mature river 
would be one svith a fully graded course, i.e. svith a steady, 
but small fall, its course unobstructed by waterfalls or rapids, 
meandering slowly across a svidc fc.ttiirc!css plain, svith a 
tendency for banks to form in its course and perhaps termina- 
ting in a delta, according to condition at its mouth. 

Tiie above outline is considerably gencialircd and the 
picture is complicatctl by crustal tnovements, geological 
factors (including texture of rock) and os'cr long periods even 
by changes in climate. White the Davis hypotltcsis lias been 
favourably received for a number of years, and has provided 
a fruitful approacli to the study of land-forms, the attitude to 
it has recently become more critical. It has been criticized 
for attaching too much importance to the role of rivers in deep- 
ening and widening their valleys. The rival school of geo- 
morphology maintains that erosion is taking place horizontally, 
i.e. that slopes arc being worn back, latbcr than that erosion 
is vertical, that is downwards. In this connection they sisualbc 
the edges of resistant beds as being in parallel retreat. One 
agent in this process would be large scale flooding causing 
extensive sheet erosion, rather than a river down-cutting its 
bed. The DavUian ittcory is also held to attach too little 
importance to geological structure, and to neglect the role 
of earth movements. 

No final conclusion has yet been reached. Though the 
"cycle of normal erosion” admittedly does not explain all 
land-forms, it interprets river patterns and their developments 
intelligibly; Davis's great service, however, was to introduce 
the concept of historical evolution into land-form studies and 
to open a fruitful field for hirther research. 

In the discussion of erosion atwl land-forms, the important 
part played by climate in tlicir fnrm.ation has been empha- 
sized. But this is not the only aspect which interests the geo- 
gtaphcTS. Weather and dimaie, particularly the latter, arc of 
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great significance in e.g. the formation of soils, and the types 
and distribution of vegetation and animal life, and in many 
of the conditions in which men live and work. *’ W'eather ” is 
the term applied to the daily or short-term features of the 
atmosphere; climate is the average weather conditions over 
considerable periods of time. Though geographers are inter- 
ested in tveather conditions — snow, lying on 20-30 daj's a year, 
interrupts communications across the Pennines each year and 
sudden storms at harvest time may be disastrous for farmers — 
it is climate whi«di is the geographer's main concern. For 
individual regions, the components of climate — atmosphere.' 
pressure, winds, temperatures, predpiiation — occur in a great 
number of combinations, which can var^* not only from season 
to season but from year to year. The principal combinations, 
however, occur in clearly distinguishable climatic zones over 
the surface of the globe, the main determinant being position 
in relation to the Equator and to the dominant air systems 
and ocean currenis, reflected in the amount and seasonal dis- 
tribution of temperature and rainfall. Compare for example 
the Tcbtively favourable climate of the British Isles— lying 
to the windward of the Eurasian continent and the harsher 
climate of Netrfotindland, on the lee side of North Amcrio. 
Another modifying influence is the character and altitude of 
the bnd surface; winds defleaed upwards into cooler layers 
of the atmosphere by mountain ranges deposit their moisture 
on the windward side; descending on the lec side, they arc 
drier and produce an area of "rain shadow/’ (The Alpine 
foehn is a wind of this type.) A striking example of this is 
seen in the contrast between the mild, wet climate of British 
Columbia and the more extreme, drier climate of Alberta. 
Another effect of position and altitude is seen in the contrast 
between the Indo-Gangeiic plain and the high, cold Tibetan 
plateau beyond the Himalaya. Within these great climatic 
rones, there arc of course minor variations of topography 
which arc reflected in local climates; some reference to these 
is made below in considering microclimatology. 

Springing from these considerations arc faaors such as 
accumulated tempcrattircs (excess of temperatures alx)\c a 
given minimum) duration of daylight and duration of snow 
cover; in combination these express themselves in important 
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content, aspect, exposure, and the tj'pe of vegetation, create 
the microdimates in which particular plants or crops svill 
flourish. Climate is thus of importance in relation to the 
requirements of plant life, in the vny of temperature and 
precipitation and in the distribution of these elements 
throughout the year. But it has a further influence through 
its share in the formation of soils. Here it is linked with the 
study of surface erosion. 

Soil science is a complex and rapidly growing subject; but 
there are certain considerations which can usefully be empha- 
sized here. Soil is the surface cover primarily produced by 
the weathering agencies and the local vegetation, and is there- 
fore largely determined by dimate. The character of the 
various types Is further controlled by the constituents of the 
parent ro^s, the processes which they have undergone, the 
living organisms within them (c.g. bacteria and f.tuna ranging 
in size up to small invenebrate animals and small mammals) 
and Anally by the vegetation itself, which supplies the humus 
content. The distribution of the great svorld groups there- 
fore corresponds closely to the climatic regions. Some idea of 
the cluracter and development of tsvo of these groups can be 
obtained by glancing briefly at those predominant In the 
British Isles. Brown forest soils, occurring mainly in southern 
atcas, have a rebiively high concentration of basic salts, are 
rich in nitrogen and have a mild humus content. They are 
des'cloped mainly on clays and on some sandstones and lime- 
stones in svarmcr and drier areas, humus being derived from 
leaf-fall. The ■' natural '* vegetation is deciduous woodland. 
IMicn this is cleared, and the land ploughed and manured, 
agricultural land of high S'aluc is obtained. The second group, 
known as podsols can be derived from almost any parent ro^ 
in a cool wet climate. Otving to the higher rainfall, they 
undergo hcasy leaching and thus loss of mineral content, 
while with the lower tcmpciaiurcs the plant debris docs not 
readily disintegrate, so that the humus tends to be acid. Tlic 
percolating water carries down the plant nutrients and soluble 
salts to a lower bycr, where a hard " iron pan may form. 
This prevents root-pcnetnition and impctles drainage still 
further. The associated vegetation it therefore poor and 
stunted, and large areas are in heath. To bring these soils 
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into cultivation, or to afforest them, this "pan” must be 
broken up. a difficult and expensive undertaking. 

The glacial history o! an area has a marked influence on 
the types of soils. In upland regions formerly heavily glaciated 
the ice has stripped the surface of soil cover, and left con- 
ditions in tvhich only thin undeveloped soils can re-form. 
In flatter areas ice, when melting and retreating, has deposit^ 
the material which it had scooped up and carried along in its 
advance. These deposits vary In form and constituents. The 
finer material, svliere it is well-drained, often forms fertile, 
arable soils, such as the glacial till over muds of East Anglia. 

IVTtcre the movement of the water in the soil is generally 
doTvnwartls, that is, rvhere total rainfall exceeds loss by 
evaporation, the podsol type of soil is formed. In the tropics, 
where evaporation exceeds rainfull, the movement is reversed, 
that is, the water raises to the surface bringing with it the 
dissolved salts. Thus the soils are saline, supporting a restricted 
vegetation, and salt-pans may form. A type of tropical soil, 
laterite, is discussed in Chapter a. 

From these brief considerations, it will be seen that the 
soil cover is not an inert mass of more or less fragmented or 
powdered rock. IVithin it physical processes are continually 
active, and it has a biology of its ovm. If man, by drainage, 
cultivation, the replacement of mineral and organic con- 
stituents which have been remov'cd by crops, and the practice 
of a balanced agriculture can improve and maintain good 
soils, he can conversely, by exhaustion of the plant food, 
neglect, and the destruction of the natural balance, reduce or 
destroy the value of good soils. 

The general pattern of vegetation conesponds closely with 
that of the climatic zones, local variations being related to 
the sub-surface or rock mantle, topography and drainage, and 
aspect, especially in regard to insolation and exposure. Vege- 
ution types range therefore from the evergreen forest of 
equatorial regions, associated with heat, high rainfall and 
poorer soils, to the lundm of the polar regions with perma- 
nently or semi-pennanenily frozen soils, a prolonged period 
of snow cover, and very short, but often warm, growing 
periods. Intermediate arc the great desert areas, particularly 
in northern Africa and south-west Asia, and the grasslands 
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and woodlands. The determinant factor in the case of the 
deserts is Ioav, Irregular and variable rainfall, and great range 
of daily temperature, resulting in lack of moisture and ill* 
deseloped soils. The distinction between forest and grassland 
again is largely due to at-ailable effective rainfall and accumu- 
lated annual temperature. It must be emphasized that over 
great areas the “ natural" vegetation has disappeared, largely 
through the activities of man. Much of the woodland of 
western and central Europe, at least on the lowlands, has been 
cleared and drained for agriculture and new species of plants 
and trees have been introduced. On the Great Plains of 
western America (the "dust-bowl”), by ploughing up the 
natural cover for svheat cultis-ation. large areas were exposed 
to rapid soil-erosion and winds removed hundreds of thousands 
of tons of the top soil. This is an example, but only one of 
many, of the results of interference with the natural balance. 
But if man can destroy tins balance, he can also do much to 
restore it. In the "dust-bowT* area, for example, stability has 
been restored by contour ploughing (to check rapid runoff 
and gullying), the planting of shelter-belts to check wind 
erosion, and the establishment of a suitable rotation of crops 
to avoid exhaustion of the soil. 

Broadly speaking, recent progress in the studies outlined 
above has been directed towards the increasing adjustment 
of man’s demands on the land to the "natural" conditions, 
so that the natural resources may not only be consen ed but 
also developed 10 the best advantage. One example has just 
been quoted; of the many others, sve may recall the develop- 
ment of special strains of grasses to improse hill pastures, 
ss’iih svhich the names of Sir George Siaplcdon and the Hill 
Pasture Research Station are associalctl; the increasing use of 
field-irrigation in Britain, which permits the taking of several 
crops a jear from the one area; the planting of sparlma and 
other grasses to check the mosement of s.ind dunes, and enter- 
prises such as the Anti-locust Survey, to locate and destroy 
the sss-arms of locusts before they move off to inflict incalctibblc 
losses upon the food resources of northern /Vfrica and south- 
western Asia. Of course, there is a debit side— the damage 
following the introduction of the mbbit into Australia is 
Sstll-knoss-n; as is the tlireat of the spread of tfic water hpdnth 



112 DACKCROUND TO CEOCRAPHV 

of a balance between the various elements; the more stable 
the balance and the finer the adjustments, other things being 
equal, the more stable and successful the community will be. 
Human societies, from this point of view, arc the subject- 
matter of human geography. These communities take very 
varied forms. Three examples from Western Europe are: a 
compact Tyrolean village, clustered around its spired church, 
set among open strips of cultivated land on the fertile bench 
above the rapid mountain stream, with the mountain slopes 
of dark forest and pasture dominating the scene; an English 
village straggling around the village green and sheltered by 
elm and oak, with wide expanses of pasture and arable criss- 
crossed by hedge and ditch under a cloud-swept sky; a Tuscan 
village crosvning its hill, among red roofs and svhitewashcd 
walls reflecting the fierce sunlight, in the midst of dun- 
coloured. featureless fields with no animals to be seen. 

All these are expressions of the human geography of their 
respective regions, refleainga way of life. But these are not 
isolated units, pursuing their otvn courses in isolation. The 
Tyrolean village is linked with its Alp, or high summer 
pasture, as it is tvith the larger settlement lower down the 
valley by post-road or narrow-gauge railway and to other 
markets further afield. In another sense, it is linked with 
Vienna, Its national c.-ipital. in so far as government subsidies 
support a peasant agriculture whidi might othenvise fare 
badly in a highly competilis-e world. Finally, no insignificant 
pan of its income is derived from the numerous visitors who 
in summer seek it o\it for iu clear air and sunshine, its tran- 
quillity and the delights of mountain and forest, or in winter 
as a ski-ing centre, known for its long, clear slopes of firm 
snow and winter sunshine. U is hardly too much to say that 
it in fact sells many of its geographical advantages to the 
tourist and sportsman. On the other hand, such a way of life 
may be extremely vulnerable to cliange in the outside svorld: 
a reversal of agricultural policy, hoivescr inconceivable at 
the moment, might svell bring disaster, or a new fashion in 
holidays direct the profitable stream of visitors to other centres. 

Each "manner of living" finds expression in the character 
and form of its settlements, the methods by svhidi it earns a 
livelihood, and its links with the outside svorld. To a greater 
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or lesser extent it will also be influenced by custom and 
culture. The ban, for reli^ous reasons, on the slaughter o£ 
cows in India has prevented the grotsih of an adequate pas- 
toral industry. Tlie apparent dislike of the Irish for fish as a 
food has held back the exploitation of the fishing grounds off 
the coasts. The adherence of Del^um to Roman lasvs of in* 
heritance has resulted in the breaking-down of viable agri- 
cultural holdings into innumerable small parcels of land, too 
small or too scattered to be economic, and has presented the 
government tvith the vast and intricate problem of consoli- 
dating them into workable units. It should be remarked, 
however, that a less drastic solution of this problem has been 
reached in areas where workers had been able to combine 
part-time employment in industry with the cultivation of 
their minute holdings. Another aspect of this problem is seen 
in the Irish countryside: there, to avoid breaking-up the 
holding, it is customary (or it to be understood that it will 
pass inu« to the eldest son on the death of his father. Though 
this succeeds in its main purpose, it has liad some unfortunate 
social effects. The younger sons will be obliged to seek a 
living elsetvhcre, perhaps in Dublin or more probably over- 
seas, in Britain or the United States. Thus a shortage of farm 
labour is the result, since the bolding is loo small to support 
several workers. Again, although the eldest son tvill probably 
be middle-aged brfore he comes into his inheritance, he is 
likely still to be unmarried. Thus, inheritance customs, by 
encouraging late marriages, has-c an imporuni cflect upon 
agriculture and on population trends. Comparing Belgian 
and Irish experiences, it will be seen that size of holdings are 
not necessarily related to geographical conditions. An over- 
riding faaor in this respect h the strength of custom svithin 
the community. 

The pattern of life iti such communities depends on the 
geographical setting, the nature erf the principal activities and 
the changing seasons. A rhythm h established whidt runs 
throughout eadi year. Some of the points made above tvill be 
clearer from the following description of two communities, 
one in western the other in »ut!>-eastcrn Europe. Tlie first 
is an Alpine commune. Si. Crisiophe-en-Oisans, one of the 
most extensive in France. At an elctatlon of some ^.500 feet, 

« 
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it is in a virtnai mountain cul-de-sac, tiosed by a mountaiti 
wall rising to summits ot 13,000 feci. Tectonic pressure has 
distorted and riven the gramte and gneiss, and strong glacia- 
tion has further deepened the narrow valleys, encumbered by 
frequent and massive slides of rock-debris. Through the 
gloomy valleys, their bare, precipitous sides for the most part 
treeless and gashed by ravines, the river Ven^on and its 
tributaries rush down their bouWer-strevm beds. For half the 
year, the basin lies under a deep snotv-cover, and the single 
road is regularly blocked for a time every winter. Yet until 
the middle of the last century, a community of six hundred 
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5. Diagram, not to scale, of an Alpine valley; relation of 
land use to relief, 

persons lived in this harsh setting. The rhythm of life has 
two phases, six months of enforced and monotonous idleness, 
followed by six months of teveri^ and back-breaking labour. 
In April, the small fields, scattered near the river, must be 
cleared of snow (this is assisted by spreading debris over the 
surface) and then of the boulders and stones brou^t down 
by rock-falls and avalanches. In some years cultivation cannot 
begin until late April, and potato-planting is delayed until 
early June. During the summer, often wet and stormy, the 
farmers contend with flooding, due to melting water, first 
from the snow, then from the glaciers. Es'eiy’thing is carried 
to and from the fields by mules, including hay for winter 
fodder from the higher slopes, and sometimes by the farmers 
themselves. An additional burden arises from the necessity 
to irrigate the fields, owing to the coarse, stony character of 
the thin, poorly developed soils. In these conditions, the total 
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culti\‘ated areas 5 $ small, and yields of spring rye low, though 
on the more favourable sites potatoes do better. Latterly, small 
areas of artificial pastures have been sown, but the cattle, sheep 
and goats depend almost entirely upon rough grazing (about 
half the area of the commune) and the mountain hay. Fruit 
trees are scarce and poor, since the commune lies near their 
upper limit. None of the harvest is sold from the farms, the 
sole cash return being from the sale of lambs and a fetv mules. 
Life is rendered harsher because some hamlets and farms, 
owing to the sordty of safe sites in this rugged topography, 
arc often placed on the shaded rather than the sunny sides of 
the valley’s, so that they receive little direct sunlight in the 
winter. Formerly, some income was earned by shepherds svho 
drove their flocks up the valley for summer pasture, and, in 
reverse, some local men found seasonal employment as shep- 
herds elsewhere. An income sms also earned by those svho 
launched out as tolporitMn or mvelling salesmen, tramping 
the roads from house to house over a very scide area. Both 
these sources of income, hosvever, have nosv ceased. 

In these conditions, it n-as perhaps inevitable that perma- 
nent migration should be heavy, and that the population 
should decline. The exodus ws greatly accelerated by the 
1914-18 ^s■st and by the opening of the road in 19*8. Since 
migration chiefly attracted the younger people, the natural 
growth has also declined, because ©f an ageing population 
rather than because of a fall in the birth-rate. As a result, 
*95*. scarcely livo hundred people remained in the com- 
mune. 

In an endeavour to check this decline, efforts base been 
made to dcselop the tourist traffic Because of its natural set- 
ting, the distria has for years been a well knowTi mountain- 
eering centre, and this provided additional income for some 
local guides and a few hotel-keepers. But there are limitations 
to expansion in this direaion. ScIf rclianL isolated and hard- 
'vorked. the inhabitants have in the past l>een little given to 
welcoming strangers. Tlse season is short, the valley is isolated 
and the austere scenery does not appeal to the modem tourist. 
It is the dedicated mountaineer alone srho is attracted. Here, 
Slate regulation of the guides has tended to operate unf.ivotir- 
ably against the local man, and. in any case, a man already 
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overworked as cultivator, shepherd and perhaps hotel-keeper, 
has little time or inclination to shoulder further tasks. 

The community further suffered a considerable blow when 
the authorities decided that the loal and migratory flocks 
were destroying the pasture by over-grazing. The numbers 
were accordingly Utnited, a tax imposed, and a considerable 
area purchased as a nature tescr\-c. Since the population a 
cenuiry ago stood at six hundred persons, it cannot he con- 
cluded that local geography precludes settlement of the 
Venion basin; in fact, the inhabitants have displayed much 
resource and tenacity in exploiting the terrain. On the face 
of it, one might conclude that external authority has been 
responsible, as in the case of the shepherds and the gtjides, in 
hastening the dedine. 

The second example is a small farm in Greece, on the lower 
slopes of the hills overlooking the plain of Argos. Most of the 
rain falls in winter, and from April to October there is a long, 
hot drought. The rainfall is variable and often erratic, but 
there are springs at the junction of the limestones and schists. 
The total size of the farmer's holding is less than twelve acre*, 
and is divided up into small poniotw, some at a considerable 
distance from the dwetUng. His principal crops are grain, 
including wheat, and tobacco, and olive trees are scattered 
through the fields. Horses, mules, donkeys and sheep are 
numerous. Most of the work is done by his family, but when 
pressure is great, migrant labour may be hired. Spring is one 
of the busiest times; the •winter-sown wheat must be cut with 
sickles; if these fields are to be in tobacco, they must be 
ploughed and the tobacco put in. Wheal and tobacco are sown 
alternatively with a period of fallow between. The next peak 
falls in August, when the heavy svork of harvesting the tobacco 
must be done. In the autumn, there is the fallow to be 
ploughed for grain, and with winter comes the olive harvest. 
Most of the grain is grown to feed the draught animals, re- 
quired for ploughing, carrying the harvest to the barns, and 
transporting the family to the distant fields. Up to half the 
wheat produced, however, is used for flour, the bread being 
baked in the farmhouse. II the family is large and one member 
ran be spared as shepherd, a flock of sheep is kept. This flock 
is on die stubble, after the grain harvest from April to rhe 



THE HUMAN ELEMENT 117 

following spring: the remainder of the time it spends on the 
hillsides — no fodder being grown specially for its upkeep. The 
farmer depends for cash first upon the tobacco crop, secondly 
on the oil from the olives, and then, if he maintains a flock, 
on the meat or wool. In addition he provides for his family 
'■ bread and meat. The local villages have feiv, if any, shop>s; 
the nearest centre for other needs is the large town of Argolis. 

AVTiile the farmer is dependent upon an outside market for 
his cash, he is to a large extent self-supporting. But he is also 
dependent upon the weather; unseasonable iveathcr during 
the growing seasons or harvests materially reduce his rcimrds. 
This type of farming is “a way of life” rather than an in- 
dustrj': the main consideration is not so much svheiher the 
produas are competitive on the local or international market; 
the s^-stem maintains a popubtion on the land for which no 
outlet in industr)- exists. It is for such reasons that many 
^semments take special steps to protect their agriailture, 
in this instance by the support of tobacco growing. 

Rhythms of this type can be discerned in all communities. 
The rhythm of an industrial community for example, in 
Britain, will be less variable but will be equally confined 
within a definite area. For the greater part of the year, the 
day will commence with the ** journey to work," rarely on 
foot nowadays, more probably by bus, train, or the worker’s 
own car, and the distances travelled may be considerable. 
After the day’s work, there follows the trek homeirards. This 
is repeated five days a week, broken at the week-end by some 
form of mass amusement. The longer breaks occur at Easter, 
and in August when for two weeks he may take his family 
to a holiday resort, or increasingly as far afield as the Italian 
Ris icra or Spain. Finally there is the Christmas hollthiy, nosv 
usually four or five days. This rhythm may be interrupted 
dircaly by severe sveather during the winter months, in the 
out-door trades sucli as construction and building, but frost 
or heavy snow can also result in otlier trades being " laid off " 
through the effea on transpon. the delisery of materials, and 
the supply of power. Dominating it all, arc the cfTcos of wider 
trends, in the national or international camomic situstton. 
At first sight, it might appear that geography has less influence 
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on this Industrial rhythm than on the other types cited above. 
But it is clearly to be seen in the effects o£ climate and the 
nature of the local topography. The efficiency of a port will be 
related to the features of iu sea or river approaches — navigable 
channels, depth of water, tides — and the proximity of large 
level areas of land for dodc installations. The topography also 
affects the nature and length of the journey to work. In a 
mining district, the relative accessibility and the character of 
the workable seams are important in the daily life of the 
miners, apart from their effect on the profitability of the mines. 
On the other hand, in many respects an industrial area is 
independent of geographical conditions in its immediate 
locality. Some part of the materials used in the factories is in 
most cases brought from considerable distances, and by far 
the greater part of its food supplies are grown outside the 
area. Enterprise and skill can also overcome or considerably 
reduce the handiaps of the site. But the sources of taw 
materials and food supplies arc themselves subject to geo- 
graphical influences, as arc the supply routes. Bad harvests 
or impoverished markets in the outer world can have their 
repercussions on a west European industrial zone. It would 
therefore be more accurate to conclude that the influence of 
geography has became less immediately apparent and more 
subtle; an increasing range of minor handicaps can be over- 
come, bin no area can be isolated from the broad framesvork, 
or insulated from geographical change. Modem techniques 
make the interrelationship more finely adjusted. 

Up to this point, we have been examining the relations of 
smaller social units to their envitonmcnl — ^village, small town 
or industrial zone — but the same approach can be made to an 
ascending scale of units: regions, nations and international 
groupings of powers. With this increase in scale the inter- 
relationships and problems grow in complexity, but the 
changes arc in degree rather than in kind. The vilKigc and 
the industrial zone take their place in a wider grouping, 
and the lints which bind them together assume greater 
importance. 

These ways of life, in which social, economic, and political 
strands arc intenvoven, are associated with definite areas on 
the earth's surface, and as such an be marked out on the 
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map. In practice, it is not possible to give each a sharply 
defined boundaiy’. ^^'hile. for instance, the lainfaU may be 
closely correlated with the relief, the administrative boundary, 
for historical reasons, may not. This is perhaps too simple an 
example, and in tlie modem world much more complex con- 
ditions can arise. A densely populated industrial centre can, 
by reasons of its very site, oiler many more services, amenities, 
and opportunities than stnaller surrounding towns, so that 
its region in terms of its “svay of life" may extend far beyond 
boundaries narrowly defined in terms of topography or natural 
resources. Metropolitan city areas are a case in point. Greater 
London, defined as the area whose inhabitants in the main 
look for their daily employment to the industrial, commercial 
business and administrative concentration svhich has grown 
up around two small hills on the north bank of the low'cr 
'niames. has imposed its own image on an area of considerable 
diversity. For this reason, in human geography it is enlighten- 
ing to regard a region as an area over svhich a particular 
centre exerts its influence. The trite simile of the ripples 
caused by dropping a stone in a pond comes to mind here. 
The original impetus to its grosvih may be one of many; a 
defensible, strategically placed strong-point in limes of 
trouble; a convenient meeting-place for trade svith “foreign- 
ers;" proximity to a s-aluable natural resource; a reputation 
for sanahy or Kholarship. In many cases it svill be a combin.v 
non of scscral. or of one auraaing to itself the others. No 
doubt there arc several causes comribuiing to the grossXh of 
mctlicv.ll Paris, but the reputation of its schools throughout 
Western Europe cannot be ncglccied. It is difficult to bclies'C 
that Mecta and Medina svould be the cities they are but for 
tlie place they ocaipy in the religion of Islam. Nor docs it 
.ippcar tliat any one of these faaors is a necessity, that is. if 
wc regard habitability and accessibility as relative terms only. 
From one point of siesv. the original site of Venice might svcll 
luve l>ecn regartlcd as both inaccessible and uninliabitable. 
The site of Ixindon sras not strikingly comen ient for defence 
except at a scry early stage; fortiinateh. throughout its history, 
it has rarely l>cen callctl upon lo withst.ind a sicgc. 

Tlie conception of a tegism as an area svhich lias come, or 
been brought, under the inHuenre of a centre possessing 
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cemin advantages, has at least one merit Its influence will 
decrease, other things being equal, svith distance: consequently 
it will not have a precise boundary, but a transitional zone 
will sepiarate it from the next. This obviates the necessity of 
drawing a hard-and-fast line on the map, a concept of which 
geographers are usually wary. 

It should now be clear that a continent or country can be 
divided into many varieties of regions, acojrding to ^e ideas 
held by the geographer or the purpose they arc required to 
sen’c. Many schemes for the regional division of England and 
^Va!es have been propounded from time to time. In 11)46, 
England and Wales was divided into ten “Standartl regions,” 
to be used for many ofHcial purposes. Since geographical con- 
ditions are never static, it is ines'itable that a particular regional 
«heme svill sooner or later become out-dated, and that a final, 
ideal scheme Is unlikely to be achieved. There are numer- 
ous instances where administrative units hate been based 
upon general principles of geography: the Departments of 
France, instituted by the revolutionary regime, are svell-knoivn 
instances. These conformed largely to the river basins, as their 
names demonstrate. This tvas a sound principle at the time, 
but they have proved incomenient in national life, and for 
economic organization they are now grouped in eighteen 
regions. In less dcseloped areas than western Europe, it is 
easier to delimit regions svhicli will provide an adequate 
framework for national life and progress. Provided it is, like 
all other gcographicil tools, iiscil with discretion and an 
appreciation of its limitations, the concept of the region is of 
fundamental importance. Some, indeed, regard it as the 
central core of geography. 

In this chapter, a summary survey has been made of part 
of the field of human geography. One point at least should 
have emerged : the large number of topics which must come 
under consideration in any attempt to place man firmly and 
squ.nrcly in his environment. Without overlooking the essen- 
tial unity of the theme, it Is customary, therefore, if only for 
practical purposes of study, to sub-diside the luhj^. T^ic 
commonly used headings arcSoriaf Gro^aphy. dealing wiih 
the organiration and life of communities — types of settle- 
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ment, popi^ation growth and distribution, land tenure, etc; 
tconomic Geography, the exploitation of natural resources, 
exchange of commodities, communications, location of in- 
duslry, .nl,rna.io™l ,n.d,; P„li,ia,l Geography, the distri- 
brnmn of poI,„eel un.B and their boundaries, ihe elements 
allv AtS' ’’"'X"’' Po'iiia viewed geographic- 

w de.f' ^ Geography, iS it, 

Dtasr '■'■“'M'on ot the geography of the past. A 

tadJe smTeT ’' geography,-' often 

misliL- planning. Its use can be 

misleading jf ,t implies a difference between -geography" 

bfa ee^^. the applimtiL 

MhnfrnS ^ 8f“Staphical tntininV knowledge and 

gtSSShv n hi. ’ Pven problem. Hlsmrical 

geography, m this sense, is as much applied eeoBraphv as 

'u emoS'tE'""'"'- “r te™ iiteKt^a” 

oJ on a ma^hm , S'PgJopl'r h not something in a book 
ledee with an ^ .o^mted and developing body of know- 
Thf aeoSanhe T‘“' •“ '» "’oteu life. 

Sh heKihl a” '''t' > tonstimtiona! tnon- 

watii The ulii-mV°a™i'''" '"'ormation. to advite and to 
Sns-ienee Sovetument, and 

nations-henee the need for an informed public opinion. 



CHAPTER NINE 


Population and Settlement 


I N earlier chapters it has been seen that in the past constant 
attempts svcre made to find simple statements to clarify the 
relations of man to his environment. Most of these proved 
inadequate, first because of an insufficiencj' of observed facts, 
and secondly because this relationship was conceived in a 
simple, indeed naive, way. Xfore recently, the geographer has 
faced rather an embarrassment than a lack of facts. To a con- 
siderable extent through advances in other sdences. particu- 
larly anthropology and sodolc^, it is now appreciated that 
the problem is much more profound and requires treatment 
from an evolutionary point of view. Before tackling /undo- 
mental principles, modern geographers have devoted much 
study to the distribution of man in relation to the geographical 
features and conditions of the eanh’s surface, and to discover- 
ing how this has changed in the course of time. One obvious 
accompaniment of this distribution are the marks of man's 
handiwork on the land — the shelters he has erected for him- 
self and his dependents, the fields he has cleared for his 
sustenance, the roads, canals and railroads he has built to 
promote communication and exchange sviih his fellows, and 
the quarries and mines he lias excasated in his search for 
further resources, with all the other Tnanifestations of cen- 
turies of toil. In all this he has modified, often very consider- 
ably, the character of the bnd. 

'Oiesc changes and installations, visible and to some extent 
invisible, make up svhai is now often described as the 
“cultural landscape," that is. the objects which meet the c>’e 
from an advantageous viewpoint. This “landscape” is the 
result of many factors, geographical, ethnographical, historical, 
economic and social, and the product of their mterplay can 
be expressed in several wa^s. One of these Is the distribution 
and density of population over the earth's surface. An examina- 
»*S 
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altitudes of much over 8,000 feet. But in the case of heat or 
cold, the really significant faaors arc, in regions of extreme 
heat, the availability of adec^uate sraier supplies and in cold 
regions, the presence of plentiful food supplies. 

A third consideration should be borne in mind, and to 
explain this let us examine briefly some of the marginal areas 
of population. In the Tierra del Fuego, the aboriginal people 
— the AlouE — are virtually extinct and the islands are deser- 
ted; and in the higher tributaries of the Amazon traversing 
ihe^ tropical rain forest the indigenous Indian tribes are 
dwindling away, as are the aborigines of Central Australia. 
These people are not disappearing primarily on acojunt of 
a sudden change or deterioration in their “ natural ” ens’iron- 
tnem. Having maintained a n-ay of life for centuries and 
achieved a degree of equilibrium with their surroundings, 
they arc now threatened with extinction by external forces, 
the introduaion of neiv epidemics from which they svere 
formerly exempt, or the aaivitics of strangers wlilch disturb 
the economics of their daily life and undermine their cultures. 
As a result their institutions, activities, in fact their whole 
way of life, lose their former signifionce when faced with a 
totally strange and unintelligible culture, and the tribes lapse 
into listless apathy. Tliis is not to say that such decline is 
never due to localized causes; ricsmiction of loal food supplies 
by, e.g. over-fishing, the continual felling of trees inducing 
soil erosion and the loss of good soils, and prolonged inbreed- 
ing ha>c produced depopulation, but in the last century at 
least, it is the intrusion of an external cviUure which has 
wrought wholesale destruction. The dominant cause, how- 
ever. is psychological, not geographical. It might be argued, 
admittedly, that the reason why such cultural catastroplics 
have occurred is because the geographic conditions have in- 
hibited the cstaljUshmcm of a growing, vigorous, and firmly 
rooted society, able to resist extema! pressures. Within limits, 
this is a s-alid criticism. But the fate of peoplrs. firmly cstab- 
Hshctl in apparently more favourable environments, shots’ 
that similar diwstcrs have overtaken them, llie Aztec civiliza- 
tion. nourishing in the " favourable ” environment of the 
uplands of .Mexico, fell before the attack of a mere liandful 
of Sjanish Conquistatlores, who then proceeded to ravage the 
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rate o! increase was acceieraiing. These rates o£ grossih con- 
ceal a number of individual characteristics; a relatively low 
density with rapid growth (most African countries); high 
density and numerate grotvth (Europe); and high density 
with rapid grosvTh (South-East Asia). In a detailed study of 
population numerous other faaors must be taken into account; 
birth rate, expectanq* of life, age-structure, proporuon of the 
sexes, etc, but what has been said above is suiHdent to demon- 
strate that man can establish his home in most parts of the 
earth and that population density cannot be dircaly cor- 
related with position on the globe. These figures of course 
conceal one vital and obvious faa — that there arc areas within 
the political units in which the population is decreasing. In 
Britain "the drift to the South" has become notorious, and 
is now the subjea of constant comment in the national press. 
In France the depopulation of the Departments of the centre 
and south-west is reaching alarming proportions and measures 
to arrest it by decentralizing light Industry are in train. In 
the Republic of Ireland, the countryside is declining through 
migration not only aaoss the seas but to the Dublin region. 
The story is the same throughout Western Europe and the 
phenomenon appears in many other countries. In the United 
States of America, the movement westwards has recently 
gained renewed strength, so that California is now the most 
populous Slate in the Union. This has also accompanied a 
general motemem to urban areas: since about 1940. the rural- 
farm population has steadily declined. These movements of 
population are often referred to as internal migration. But 
external migration, from one continent or political unit to 
another, the flow of peoples which bulk up the United States, 
Australia .and other "new" lands, continues, though in 
diminished numbers. In the deadc lOji-Co, two and a half 
million immigrants entered the United States; this teas the 
highest figure since the decade 19x1-30. which stood at just 
over four million. In 19C0, in round figures, a quarter of a 
million immigrants entered the countr}', of whom almost half 
were from Europe and most of the rest from other American 
countries. 

It is apparent, therefore, from these general considerations, 
that the present distribution and movement of world popula- 
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entirely due to purely geographical causes. Cer- 
.k migration, the general movement has been 

e most part from the rural to the industrial and com- 
mercial areas, from the farms and villages to tlie great urban 
sprawls, though in highly industrialized countries there is 
‘^«ntres of traditional heavj- 
ries to centres of the new light industries, based on 
employing a high pro- 
fnnn^n^ '^otnen svorkers. All this suggests that some other 
■'vork; it is in fact the tremendous advance in 
first underlies these changes; advances which 

cpm.,^ t themselves widely felt in the late eightcenth- 
revolurinn " ^^0 produced a second "industrial 

cussed Some of these changes will be dis- 

SIS,,™"' ■'■'v ta'c 

no' tSiSrt „ and tha, ,ht>- havt certainly 

factors onerat^ R^ographical considerations, Georgraphial 
within an area o'f’n'ol,' or disadvantage of localities 

power of one in!t exodus, or increase the attractive 

chances it is broad effects of these technological 

in the earlier or geography of settlement 

Sr sSed conn, '?? ’“S'’ seen in the 

e'aTy'Srao^rsT, 

sistcnce and securitr-nfc fi™ twofold— sub- 
supply of food and wa,„ 1? 17'“PP“'s a fairly regular 
protection acainst fh/. ’ niaterial for clothes, as a 

SteforhSdSVw^^^^^^^^^ ‘he second, a 

natural catastrophes— hoods iv^? •’“sonably free from sudden 
etc._the ravages sea. 

enemies. These two desires sriii "k • of human 

access to areas of good »il it ‘"‘oract; to secure 

site lacking some desirable necessary to accept a 

soil may bring exposure io*L o’^^niple, rich alluvial 

better on balanc^ ^ ‘‘ ^=*y he 

the cultivated area, despite thed’ distance from 

at morning and nighifSll, plusllic journey 

adequate water supply. Similarly ihoS ^ providing an 

imporrau.cou.ider^iL.uo'"^^ 



POPULATION ANO SETTLEMENT I29 

niay be forthcoming; in this instance, the hazard must be 
accepted or, in times of threatening danger, removal to a 
stronger refuge must be undertaken. It is not to be supposed 
that primary settlement proceeded in so txmsdous a fashion. 
Sites must often have been the results of trial and error. In 
many areas, particularly Western Europe, there have been 
successive loves of settlers, each srave bringing with it its ot\*n 
techniques and way of life, so that its choice of settlement site 
roight very well differ from that of its predecessor. These 
considerations are clearly illustrated in the history of the 
English landscape. But ^fore analysing it in a little more 
detail, it is necessary to consider some further general trends. 

Except perhaps in conditions of absolute subsistence, com- 
ntunities have never been completely isolated from the out- 
side svorld. Communication, contact and exchange, in varying 
degree, have had their influence upon the pattern of settle- 
ment. In these respects, local geography has been decisive. 
In Western Europe, rivers have throughout history afforded 
a relatively efficient means of communication, particubrly in 
Wrly times, when land travel, through uncleared country lack- 
ing in roads and perhaps with lawless populations, sm diffi- 
cult, slow and dangerous. In such conditions, river travel 
offered better prospem, especially for hcasy materials. Thus 
strategically placed sites from which this traffic could be con- 
trolled, particularly if they also commanded a good crossing 
point, developed rapidly. It is scarcely necessary to emphasize 
the geographical superiority of the site of London in these 
respects, a compact, habitable area by the lowest river crossing 
and near the tidal limit, consequently a natural site for a sea 
port from which goods might ^ fonvarded by land or river. 
Such a site also, as a point of contact with ''foreigners" and 
of exchange not only of merchandise but also of ideas, attracted 
increasing numbers of settlers. Similarly, over the country- 
side, favoured sites w'ould emerge, first probably as convenient 
points for local markets (later as fairs for merchants from 
further afield) and for shelter in dangerous times. With the 
development of an ordered society, these would be convenient 
for the residence of officers of the central goscmmcni and for 
the secs of bishops. Official ren^nition of their importance 
came with the grant of charters, lopl. ecclesiastical or baron- 
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tion is not entirely due to purely geographical causes. Cer- 
tainly in internal migration, the general movement has been 
for the most part from the rural to the industrial and com- 
mercial areas, from the farms and villages to the gre.Tt urban 
sprawls, though in highly industtialiicd countries there is 
also a trend away from the older centres of traditional heavy 
industries to centres of the new light industries, based on 
electrical power and in many cases employing a high pro- 
portion of women workers. All this suggests that some other 
influence is at work; it is In fact the tremendous advance in 
technology which underlies these changes; advances svhich 
first made themselves widely felt in the late eighteenth- 
century, but which have also produced a second "industrial 
revolution" in our time. Some of these changes will be dis- 
cussed later. Here it may be noted that they have aflected 
both agricviUurc and industry, and that they have certainly 
not eliminated geographical considerations. Ceorgraphical 
facton operate to the advantage or disadvantage of localities 
within an area of population exodus, or increase the attractive 
power of one industrial centre over another. 

Defore examining the broad effects of these technological 
changes, it is necessary to trace the geography of settlement 
in the earlier, or subsistence stage, most clearly seen in the 
older settled countries of Western Europe. Man's reciuire- 
ments in the early phases of a settled life are twofold — sub- 
sistence and security. The first presupposes a fairly regular 
supply of food and water, and of material for clothes, as a 
protection against the weather, and for tools; the second, a 
site for his dwelling which will be reasonably free from sudden 
natural catastrophes — floods, avalanches, inroads from the sea, 
etc. — the ravages of disease, and the attacks of human 
enemies. These two desires ivill obviously interact; to secure 
access to areas of good soil, it may be necessary to accept a 
site lacking some desirable quality; for example, rich alluvial 
soil may bring exposure to malaria, in which case it may be 
better on balance to sclca a hill-top site some distance from 
the cultivated area, despite the disadvantage of a tong journey 
at morning and nightfall, plus the difficulty of providing an 
adequate svatcr supply. Similarly, though defence may be an 
important consideration, no site with the necessary qualities 
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may be forthcoming; in this instance, the hazard must be 
accepted or, in times of threatening danger, removal to a 
stronger refuge must be undertaken. It is not to be supposed 
that primary settlement proceeded in so conscious a f^hion. 
Sites must often have been the results of trial and error. In 
many areas, particularly Western Europe, there have been 
successive waves of settlers, each wave bringing svith it its own 
techniques and way of life, so that its choice of settlement site 
might very well differ from that of its predecessor. These 
considerations are clearly illustrated in the history of the 
English landscape. But before analysing it in a little more 
detail, it is necessary to consider some further general trends. 

Except perhaps in conditions of absolute subsistence, com- 
munities have never been completely isolated from the out- 
side ivorld. Communication, contaa and exchange, in varying 
degree, have had their influence upon the pattern of settle- 
ment. In these respects, local geography has been decisive. 
In Western Europe, rivers have throughout history afforded 
a relatively efliclent means of communication, particularly in 
early times, when land travel, through uncleared country lack- 
ing in roads and perhaps svith lawless populations, was diffi- 
cult. slow and dangerous. In such conditions, river travel 
offered better prospects, especially for heavy materials. Thus 
strategically placed sites from which this tr^ic could be con- 
trolled, particularly if they also commanded a good crossing 
point, developed rapidly. It is sarcely necessary to emphasize 
the geographical superiority of the site of London in these 
respects, a compact, habitable area by the lowest river crossing 
and near the tidal limit, consequently a natural site lor a sea 
port from which goods might be forwarded by land or river. 
Such a site also, as a point of contaa with "foreigners” and 
of exchange not only of merchandise but also of ideas, attracted 
inaeasing numben of settlers- Similarly’, over the country- 
side, favoured sites would emerge, first probably as convenient 
points for local markets (bter as fairs for merchants from 
further afield) and for shelter in dangerous times. W’ith the 
development of an ordered society, these would be convenient 
tor the residence of officers of the central government and for 
the sees of bishops. Official recognition of their importance 
came with the grant of charters, royal, ecclesiastical or baron- 
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may be forthcoming; iti this instance, the hazard must be 
accepted or, in times of threatening danger, removal to a 
stronger refuge must be undertaken. It is not to be supposed 
that primary settlement proceeded in so conscious a fashion. 
Sites must often have been the results of trial and error. In 
many areas, particularly AVestem Europe, there have been 
successive rvaves of settlers, eadi rove bringing with it its own 
techniques and way of life, so that its choice of settlement site 
might very well differ from that of its predecessor. These 
considerations are clearly illustrated in the history of the 
English landscape. But before analysing it in a little more 
detail, it b necessary to consider some further general trends. 

Except perhaps in conditions of absolute subsistence, com- 
munities have never been completely isolated from the out- 
side world. Communication, contact and exchange, in varying 
degree, have had their inOuence upon the pattern of settle- 
ment. In these respects, local geo^phy has been decisive. 
In AVestern Europe, rivers have throughout history afforded 
a relatively efficient means of communication, particularly in 
early times, when land travel, through uncleared country lack- 
ing in roads and perhaps with lawless populations, was diffi- 
cult, slow and dangerous. In sudi conditions, river travel 
offered better prospeas, especially for heavy materials. Thus 
strategically placed sites from which this tr^c could be con- 
trolled. particularly if they also commanded a good crossing 
point, developed rapidly. It is scarcely necessary to emphasize 
the geographical superiority of the site of London in these 
respeas, a compact, habitable area by the lowest river crossing 
and near the tidal limit, consequently a natural site for a sea 
port from which goods might be forwarded by land or river. 
Such a site also, as a point of contact with "foreigners” and 
of exchange not only of merdiandise but also of ideas, attracted 
increasing numbers of settlers. Similarly, over the country- 
side, favoured sites would emerge, first probably as convenient 
points for local markets (later as fairs for merchants from 
further afield) and for shelter in dangerous times. AVidi the 
development of an ordered society, these would be convenient 
for the residence of officers of the central government and for 
the secs of bishops. Official recognition of their importance 
came wiUi the grant of charters, rop], ecclesiastical or baron- 
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iai, conferring rights of sclf'^^'emtnent in civic and trading 
affairs in return for financial contributions. In this way and 
in course of time there arose a hierarciiy of settlements ranging 
from hamlet, village or manor, through the market town to 
the county town, city and episcopal see, culminating in in- 
dustrial complex and metropolitan capital. 

Tills generalized sutemcnt can be applied to England down 
to Defoe's day, ivith one impoitatu qualification, the effect 
of the gradual development of bonds with the world across 
the sea. From the fourteenth century, England had a most 
valuable export in wool, which served to stimulate the ports 
through which it passed to the continent — London, South- 
ampton, the Cinque Ports, and Bristol, to name the most 
important. It must not be forgotten also that long before the 
eighteenth century, England was ceasing to be a rural and 
agricultural society, farming mainly for subsistence. Small, 
specialized industries had come into existence, based on local 
resources and using local power supplies, e.g. the iron industry 
of the Weald drawing on local supplies of ore, waiei power 
and fuel from the woodland on the Wealden days, and the 
cloth mills of the Pennines, based on a plentiful water supply 
and the local flo^s of sheep. 

Working on these lines, it is possible to classify early sites 
in various ways. Wet-pomt villages are those rvhose sites are 
determined by the presence of water, especially in limestone 
country. The villages at the foot of the northern slopes of the 
South Doivns, where springs issue from the junction of the 
chalk with the impervious greensands, are a well-known 
example; the oases of the western desert of Egypt are another. 
Dry-point villages are those which afford refuge from water, 
su(^ as the settlements along the dykes in North Holland, or 
the Egyptian villages on mounds, more or less artificial, which 
are slightly above the level of the alluvium and the periodic 
floods of the Nile delta. OUter classes include strong-point 
villages, already mentioned, and food-point villages, those 
sited on ilic restricted areas of arable in othenvise infertile 
country, as at the heads of Nortsegian fjords. Such classifica- 
tions arc useful guides, provided that it is remembered that 
they are not exclusive, i.e. a strong point can also be a wet- or 
dry-point village. The ebaraaer of Uiese villages is reflected 
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in their plans. The lay-out of the t}'pe of North Holland 
village is necessarily controlled by the dyke on svhich it is 
built, just as the cluster of an Egy'ptian village is related to 
the mound svhich raises it above flood level. 

The types of small settlements so far mentioned are in 
general agglomerations of dwellings, or nucleated settlements. 
But in many areas the typical settlement pattern is dispersed 
or disseminated, that is. the farmsteads are distributed in 
single units or small hamlets over the countryside. The reasons 
for this distribution are varied; in some instances it reflects 
the type of farming; cattle and sheep raising, owing to the 
relatively large area required, is often best carried on from 
dispersed farmsteads, as on the sheep farms of the Welsh hills 
or the great sheep tuns of New South Wales. It may also be 
based on widely distributed supplies of water. The type of 
land tenure and the farming tedmique followed, however, 
have often determined the character of settlement. When 
western America tvas being opened up, the general practice 
was to divide the land Into tow*mbips six miles square, and 
to sub-divide these into thirty-six sections of one square mile 
each. It was natural therefore for the settler to build his farm 
on his holding, In this way, the rural population was widely 
scattered, and the rural centre was a sicoll group of buildings, 
store, post office, church, school, serving the needs of the 
immediate neighbourhood. In Ireland an example of die in- 
fluence of land tenure on settlement may be noted; In the 
west, until the mid-nineteenth century, large villages svere 
common, standing in the midst of the great landowners’ 
property. IVTicn these big estates svcrc broken up and allocated 
to the peasantry, the latter generally set up homes on their 
holdings, thus reiuming to the conditions which had preceded 
die consolidation of die big estates. The influence of tenure 
can also be seen in Northern Trance. 

A similar influence can also be traced in the htscory of 
settlement in Britain. Over much of soudicrn and south- 
eastern Engbnd, a cliaiacicristic settlement was the '‘nucle- 
ated" village, standing in its open fields, in which the in- 
dividual cultivated his several strips. As the result of economic 
and social changes, particularly in the eighteenth and early 
nineteenth centuries, these '‘strips*’ wtdi the common land 
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were consolidated or enclosed into independent farm units, 
with a tendency for the fanners to build their homes asvay 
from the village. From these enclosures also date the hedge- 
rows and accommodation roads, often tree-lined, that are 
characteristic of much of the English countryside- 
The character of a long-settled countryside— its cultural 
landscape — is the product of the interaction of geography and 
history (space and time), and their respective roles may not 
be apparent, at least at first sight. At one time it was fashion- 
able, for instance, to regard the *' nucleated ” village of south- 
east England as being essentially Germanic in origin, and the 
dispersed dsveUings of the south-west as of Celtic origin. This 
is over-simplification, at the least, and geographical and other 
factors cannot be disregarded. As in many other aspects, geo- 
graphy must be studied in deptlt. or, perhaps more accurately, 
in lime- 

Up to this point, in so far at least as the English cultural 
landscape has been examined, the standpoint has been pre- 
Indutuial revolution. Provided it is retogntied that ihii 
"revolution*' was a process rather than an event, and that 
though its full impaa was felt in the late eighteenth and early 
nineteenth century. Its roots are to be discerned much earlier, 
this was a significant and shattering evenL Apin generalizing 
perhaps a little rashly, its significance for the geographer 
resides in three main considerations: the release of previously 
ill-uiiUzed or new sources of energy; the replacement of small 
local workshops satisfying local needs by Urge scale industrial 
enterprises producing for national and eventually world-tvidc, 
rather than local, markets, drawing at first on local resources 
of materials and labour, but gradually extending its demands 
on both further and further afield; the growth of complex 
financial and trade policies to hold highly competitive markets. 
It is not necessary to outline here the growth of the so-called 
capitalist system, iu ramifications and modifications, but the 
geographer cannot disregard iu effccu and implications for 
his subject, particularly in the concentration and inaeasing 
size of the enterprises. 

The main effeason the cultural landscape of the revolution 
arise from the exploitation of mineral resources for fuel and 
power, and of minerals, plant and animal resources for manu- 
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facturing. Complementary to these are the concentration of 
population in new, industrial areas and a gigantic develop- 
ment of communications, both to distribute the manufactured 
products and to tap sources of raw materials and minerals. In 
the early days, it was generally the practice for the new in- 
dustries to establish themselves close to the source of the 
bulkiest ratv material, to reduce transport costs. For this 
reason, many Industries were first established on or near the 
main coalfields. On the other hand, industries using water 
po'ver were restricted to the source of the energy, until the 
introduction of electrical power provided a method of trans- 
mitting the energy over long distances. It should be noted 
that from the start of this revolution, the necessary raw 
materials were often drawn from considerable distances. The 
most notable example is that of the Lancashire cotton industry: 
taking advantage first of the power provided by the Pennine 
streams, then of the local coalfields, die supply of labour 
skilled in traditional manufacturing methods, and the proxi- 
mity of Liverpool as a port of entry and despatch, the cotton 
magnates imported large quantities of cotton from the south- 
ern United States, and exported their cotton cloUt over the 
world. ^Vhen local supplies proved Insufiicicnt. other in- 
dustries were obliged to seek new sources of supply further 
afield, hence the import of iron ore from northern Spain and 
of tvool from New South Wales. 

The growth of industry thus transformed the distribution 
of population tiiroughoui the country. At a time %vhen agri- 
culture was beginning to feel the growing competition from 
overseas, hundreds of thousands left the countryside for the 
great centres of the Black Country, Lancashire, the North- 
East. the Central Losvlands of Sroiiand, South ^Valcs and 
London. These migrants came not only from die rural districts 
of England and AValcs but from all over the British Isles, and 
very markedly from Ireland. There, for many reasons, the 
countryside svas undergoing an even more serious crisis, and 
having no industrial areas of any sire, the migrants were 
oblig^ to seek employment in the United States, Briuin, and. 
to a lesser extent, Ausiralix 

London was a special case in that it had no heavy industries 
comparable to those of the North. Its aiiraaion derived from 
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of neivcoraers ivho had invested in them the fortunes derived 
from industrial development. Away from the main routes, 
dusty country roads wound thetr way between hedges from 
village to village. Feiv towns and festfcr villages had greatly 
altered their plans for centuries. The coming of the raihsi’a)^ 
had affected them to a surprisingly small extent, except 
through the addition of railu-ay )ards and sidings at junctions 
in the raihv'ay netsvork. Those away from the railways were 
left to themselves, their only connection with the outside 
ivorld being by horse-drawn waggon or carriage, though svith 
the coming of the biq’cle and the automobile the life of the 
old coaching inns was beginning to revive. Less than fifty 
years ago it was possible to encounter a farm labourer in 
Sussex who performed his weekly shave with a piece of broken 
glass, and, ten years later, to take a nvcniy-mile sralk from a 
point less than ten miles from the centre of London by field 
paths and green lanes without crossing a main road more 
than once or twice. Along the coasts, particularly in the south- 
east and south, and in the moorlands and mountains of the 
North, the vogue for the ouidoon and for "walking tours" 
brought some profit to the smaller villages at^'ay from the 
popular seaside resorts. It is easy to become Ipical over the 
delights of an era that has passed irrevocably aisTty; but there 
wm a less picturesque side. To whatever extent it svas supple- 
mented by free pr^ucc and the fraiils of the cottage gai^en, 
the monetary wage of a farm labourer esen at presailing 
prices afforded licUe margin for creature comforts, and a bad 
har\'cst meant svTdespread distress or failure. In viesv of the 
condition of agriculture, this was not altogether to be blamed 
on the farmers. Lack of public services meant Uiat \ratcr 
supplies and sanitary installations were unreliable or crude. 
No doubt those svho attacked the " back to the land " slogans 
dear to some Victorian reformers were correct in dismissing 
them as sentimental and impraaicable in existing conditions. 
The pity ss’as that those who left the land for the dties often 
found little to resvard them there, and that the lot of those 
remaining was so little improsed by these departures. The 
niral population 'in many cases at least possessed a sense of 
social a)hercnce and stability, suffering the strokes of ill- 
fortune and celebrating the seasonal fcstisals together. It may 
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sound mere romantidiing w some cMrs, but it is true to say 
that many o£ them felt that they had dwir place in the natural 
order of things. Those who left for the great industrial areas 
in the early days found themselves in many svays in sv’orsc 
plight, at least until the reforms of later Victorian times. 
Whatever security they may have possessed was lost while 
they remained at the mercy of the employer or the state of 
the market. Their surroundings, crowded into tenements or 
long rows of back-to-back housing, under the smoke pall from 
pit or factory, were certainly no better than those they had 
turned their backs upon; and it tvas only gradually, through 
the trade union, church, cliapci or public house, that they 
forged some degree of social unity. In time, however, the 
consciousness of economic and political identity was accom- 
panied by power beyond any ilicy had known previously. To 
many the greatest gain svas opportunity— for the advancement 
of themselves and their families, generally economic but to 
some degree social and cultural. Not a few found in the 
mechanic's institute or the town library the means to improve- 
ment which would, save in exceptional cases, have eluded 
them in the depths of rural England. 

Such considerations may seem remote from a study of the 
“cultural landscape*' but most of them found physical ex- 
pression in it. and an be traced in the “urban landscape” 
of today. The concentration of poor housing round factories, 
docks and railway centres; the ring of better residential areas 
at increasing distances from the city centre, to which the 
successful industrUUst or business man withdrew; the accom- 
panying deay of the older residential quarters as town houses 
declined into tenements: the rise in land values in the centre 
as commercial interests, exploiting the potentialities of the 
site, strove for mastery in a competitive world; the loss of 
individuality of formerly self-sufficient villages and small 
towns beyond the city boundary, and their absorption by the 
outward-fiowing tide of housing; all these features can be 
disentangled from the map of any large urban centre. To 
list them is not to condemn the nineteenth century out-of- 
hand. From a very early stage, men strove to mitigate their 
worst evds, but the problems were ne'v, and were developing 
against a rapidly changing background not only at home but 
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also ovencas. Unless some concept of their development and 
complexity is achieved, it is impossible to grasp firmly Avhat 
human geography is really concerned with. 

Technological advances have been accompanied generally 
in the West by rises in the material standards of life. While 
these enable people to withstand the harsher elements of 
climate and relative isolation, they induce also a desire to 
escape to a less rigorous environment. The “drift to the 
South “ in Britain is certainly motivated in part by this desire. 
But just as in Britain the business man and the invalid look 
foiward eventually to enjoying the more genial conditions of 
the South coast, so the farmer in hfontana looks forward to 
retirement to California and the Belgian industrialist to a 
villa on the Riviera. But these changes in standards have a 
more fundamental importance. It is improbable that, in 
modem conditions, European families would face the dis- 
comforts, hardships and changes which confronted the immi- 
grants who in the last century “ won the West “ for the United 
States, or pioneered the development of the Australian 
interior. The Highiands of Scotland, it is probable, supported 
3 greater population when subsistence farming was at its peak 
than they do today, despite measures to develop seleaed 
resources. This means that in present conditions, the age of 
large-scale agricultural expansion by large numbers of immi- 
grant settlers has passed, except perhaps inside the Socialist 
bloc On the other hand, the improvement of amenities, the 
provision of piped water supplies and electridty, and the 
coming of the motor-or and the radio, have done something 
to check the flight from the land. The development of nerv 
agricultural land need noL however, necessarily cease, but it 
is likely to be a higldy mcchaniicd operation requiring high 
capital outlay and a small, highly skilled and highly paid 
labour force. Overseas emigration has therefore undergone a 
change; if 60,000 emigrants left Britain for Australia in ipdi, 
it is safe to say that few were of the earlier type, but skilled 
or semi-skilled men intent on finding places in a modem 
industrial society. 

These last ttvo diaptcrs have failed if they have not demon- 
strated the variety of the subject matter of geography, broadly 
interpreted. There is the ^}'ucal emironment, often im- 
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mutable in the eyes of man. but subject to not inconsiderable 
changes and modifications, some indeed induced by man 
himself, Within this environment, human communities strive 
to maintain their identities and to improve at least the 
material conditions of their memben. In this they may take 
account of, ignore, or even defy the tdianging physical environ- 
ment and the trends in the outer world. In doing so. their 
actions will be tnfiucnced by many considerations inherent in 
their own history, material, cultural and spiritual, and the 
result will be a lesoluiitm of all these forces. Time as well 
as place has its role in geography. It is rather profitless to 
speculate whether geography (in the limited sense of the 
physical environment) is exercising an increasing or diminish- 
ing influence on human aifairs. The geographic^ importance 
of a particular physical feature of the earth's surface is strictly 
relative to a particular moment in time. TTie English Channel 
was in prehistoric times the means by which cultures spread 
from the continent to these islands: in the early Middle Ages 
it formed a vital trade artery; a century and a half ago it was 
a barrier to a Napoleonic invasion: what is its precise role 
today> Or consider cur position on the globe; recall the 
mappae mundi of the Middle Ages, with the British Isles on 
the extreme edge of the known world, and compare them 
with a tiinewenth-ceniury Mercator chan, and the ocean 
routes radiating almost literally to every "corner" of the 
world. Sir Henry Newbold is not highly regarded as a’ poet 
in many circles today, but he was not far off the target when 
he wTote the lines 

"Time and the ocean and some fostering star 
In high cabal have made us svhat we are." 

To take perhaps a less happy metaphor; is it too fanciful to 
see the cultural landscape today as a print from a metallic 
plate of varying composition, texture and regularity of sur- 
face, on tvhich a corrosive fluid — human activity in all its 
manifestations and with all its exfwriences — has worked out 
a pattern, etching out a line of weakness here, leaving an 
impurity there, but definitely imparting a new surface to the 
plate. The metaphor mi^t be pursued farther, if we ima^ne 
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a series o£ pulls to be taken from the plate at varying tem- 
peratures and atmospheric conditions tvith a fluid o£ varying 
strengths and slightly different properties. The resulting 
pulls, tvithout stretching the comparison too far, may be taken 
to represent maps o£ the cultural landscape o£ a region at 
various stages in its developmenL 

1£ eternal vigilance is the price o£ liberty, it is also at a 
loiver level the duty of the geographer. He must, to the utmost 
of his ability, view his problem as a whole in the context of 
space and time, rejecting tlie immediate, superficially attrac- 
tive, explanations, exploring all possible solutions in depth 
and above all avoiding dogmatism. 

In the chapters which folloxv, an attempt is made to apply 
the principles which have been outlined up to this point to 
some problems of the modem world. For convenience of study, 
if for no other reason, geography is conventionally organized 
in sub-divisions. Rather th^ dassify these chapters as political 
geography, economic geography and so forth, I hope they can 
be regarded as "gcographtcii thinking” on matters of present 
importance. 



CHAPTER TEN 


Boundaries and their Politics 


Political geography can perhaps be more dearly under- 
stood as " the geography of political units,” that is, the distri- 
bution of States on the land surface and their relationship 
to their environment and natural resources. Since every unit 
must Irave limits, an imporunt element in political geography 
is the study of boundaries. A boundary is a definite line 
dividing a State from its neighbours; a frontier is more 
accurately a zone of transition between two States. Where 
therefore, a boundary has not been delimited or demarcated, 
the intervening area is properly a frontier or frontier zone. 
A boundary is delimited in a technical sense when it is des- 
aibed verbally or laid down on a map. as in a peace treaty: 
it is demarated when a commission has marked it on the 
ground, in accordance with the agreement, by boundary 
pillars or simitar means. It often comes as a surprise to realize 
that a considerable proportion of the boundaries on the world 
may have never been demarcated, and a fair number have 
not been delimited, that is, there is no boundary treaty be- 
tween the States directly concerned. In many cases, however, 
where there is disagreement, a provisional boundary is recog- 
nized for practical purposes. There are numerous boundary 
disputes currently in progress; the present Jordan-Israel 
boundary is a de facto boundary, as is the boundary between 
\Vesi and East Germany; that between the Yemen and Saudi 
Arabia has never been delimited, and many more examples 
might be quoted. An important one. discussed later, is that 
of the northern boundaries of India. 

Boundaries are often classified as '' natural ” or " geometri- 
cal." The former are delimited by specifying certain natural 
features tvhich they will follow — the central line of a river- 
bed. the water parting between itro river basins, or the Crest- 
line of a mountain range. The line can also be dratvn to 
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include a particular feature within one of the States, or to 
divide it equally between rival poicers. "WTiere there are no 
suitable geographical features, or svhere the proposed boun- 
dary crosses a UtUe-knotm or unmapped region, a boundary 
is sometimes defined as running in a straight line between 
two points whose positions are stated in latitude and longi- 
tude, Sucli a line may later prove to be most inranvenient 
to one or both of the parties involved. It may be found to 
cut the territory of a tribe in two; or to deny a nomadic people 
access to seasonal water supplies. Central Africa afforfs an 
extreme case of the svide use of boundaries of this type, partly 
because much of it svas not accurately mapped when it svas 
partitioned by the Great Pou'crs at the end of the last century, 
and partly because the Powers were in haste to establish their 
share. ^Vhen this type of boundary is being demarcated, the 
commissioners are often empowered to mate minor changes 
to avoid penalizing the local population too sesercly. ^Vhen 
this type runs through desert or sparsely peopled country, it 
has much to commend it— its position is known from the out- 
set and it is relatively simple to mark on the ground. 

It might be concluded from the above that the natural ’* 
bounda^ t\‘a$ usually superior. But Uiis is not necessarily 
true. Most States have developed from the aaivitles of a 
particular people in a particular region, and they have often 
radiated from a centr^. or kernel, area. In their advance 
their mosemencs may have carried them at some points across 
a great river, otherwise suitable as a boundary, or o\ cr a ^vatcr- 
parting and into the valleys on the further side. It may also 
be that by drawing a boundary* along the h’mjis of a river 
basin, one side has been dented easy access to the outside 
world. The position of a boundary can have a great, ct cn 
critical, effect upon the development of a region. ^V^len it 
has been unchallenged for a considerable period bcttsccn 
peoples with differing aims, economies and standards of 
living, it svill hate ofTcaed development on cither side, and 
these results svill be imprinted on the map. The lay-out of 
communications, for example, will dearly be related to the 
line of the boundary. Flans for an irrigation scheme may be 
dependent upon whether or not the upper reaches of the river 
are controUrf by another State. The pattern of settlement. 
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even the size and shape of ihc flclds. may change as the border 
is passed. The exploitation of minerals may be delayed if the 
most direct or less costly line of approach is under “ foreign ” 
control. The amount of capital available for investment can 
also differ in geographically adjacent areas. Tlius boundaries 
arc an important factor in the cultural landscape. Many of 
these incomeniences and others arising from the location of 
boundaries can and have been overcome by international co- 
operation. The Rhine forms a boundary betneen three West 
European States, yet its importance as a great commercial 
route has ensured that its use is controlled by an international 
body. Incidentally, the claim put fonvard by France in the 
seventeenth century that the Rhine was a " natural " frontier 
of the Kingdom is an early example of the use of this argu- 
ment. 

In Europe, existing inter-Statc boundaries result from a 
long and stormy history and 3 complex geography, and in 
many parts are still the cause of friction, but in NVestem 
Europe, at least, their worst inconveniences for a wider com- 
munity life have been mitigated by agreement and adjust- 
ment. With the development of the "Common Market" 
organization, this trend will continue, l^lany thousands of 
workers cross the boundary between France and Belgium in 
cither direction each day. Rail communication operates with- 
out the inconvenience of a break in gauge, and hydro-electric 
power is transmitted over long distances from one courury 
to another. But elsewhere, and especially in developing coun- 
tries, the geography of boundaries exerts powerful influence 
arid raises difficult problems. This situation arises from their 
geographical characteristics, history, economic development, 
standards of life of the new States, and the international 
situation. 

Reference has already been made to some of the difficulties 
created in Africa by nineteenth-century boundary practice. 
In West Africa, the ill-eSects of "geometrical boundaries" 
were re-inforced by the fact that these were carried inland, 
perpendicular to the coast, thus producing in some instances 
political units without any obvious geographical or ethnical 
unity. From some aspects, the present boundaries of the 
Congo Republic are largely acxidenta], depending upon the 
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balance benv’een the Great Powers. Rivers, \vhich do not 
ali^'ays make the best boundaries, svere frequently used, and 
little attention was paid to uibal units. 

The history of the boundary between the United States 
and Canada dlustrates very dearly the difficulties which can 
arise in boundary-making from agreements reached in ignor- 
ance of the topography, a complicated topography, the particu- 
lar type of bound^ chosen, and from confused or careless 
drafting of a treaty’. This is a long story, but one portion is 
particularly' enlightening. The British and American com- 
missioners svho dehned the boundary in the Treaty of Paris 
(1783) used the map of John hfitchcll published thirty years 
earlier — a map based largely on rough surscys and sketches 
with a very poor foundation in latitude and longitude. The 
portion of the treaty rebting 10 the Lake of the \\'oods region 
stated that the boundary line should run “through Lake 
Superior northward of the hies Royal and Phclipeaux. to the 
Long Lake, and the water communiotion between it and the 
Lake of the \S'oods, to the said Lake of the \Vood$: thence 
through the said Lake to the most north-western point thereof, 
and from thence on a due west course to the River Missis- 
sippi. . , .“ This seems a perfealy clear statement, but the 
Commissioners sent to demarcate the line found their task 
an impossibility. Tlic two isles mentioned proved to be one 
and the same; the Long Lake could not be identified with 
certainty; there was no water communication between Lake 
Superior and the Lake of the ^Vood5, since the river shown 
on MiccheU's map did not exist, and the northern shores of 
the Lake of the ^Voods were so indented that it was impossible 
to say where the most north-western point lay. Finally, since 
the .Mississippi rose south of the Lake, a line running due 
west would never reach it. The last, most important point, 
was realized and settled firsL On tlie British proposal, the 
reference to the .Mississippi was omitted, and the 4gth parallel 
of btltude was adopted. Eventually, by the Oregon Treaty, 
this parallel was extended to the Pacific coast. Thus one of 
the best known international boundaries originated as an 
afterthought. A position for the north-west comer of the Lake 
Vv-as agreed upon in i8a6 and a line was cut south to the 
^gth parallel in 187s. The 4gth parallel was carried west- 
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^vards in 187s; considerable difficulties were experienced in 
locating it, and a treat/ of 190S provided for its re-marking. 
The expenditure in labour and money has therefore been 
very heavy. One interesting situation arose in this respect; a 
strip 500 feet wide was mapped on either side of this line 
and boundary marks were set up on each side of the houses 
iniersecicd by it. No fonhtr building svas to be pcnniitcd 
within a certain distance of the line, but those already 
standing on tlie demarcation line were not to he interfered 
with. 

When 3. boundary is seen, as in a small-scale atlas-map, 
apparently to coincide with a mountain range, it is often 
assumed that it runs along the crest and makes a clean, tidy 
dividing line between the States on either side — in fact that 
it is a good example of a " natural ■’ boundary. On examining 
such a boundary in dcuil, or on a larger-scale map, we may 
realise that the position is not so clcar-cut. The northern 
boundaries of India are a case in point. This particular ex- 
ample is also worth examining more ebsely because, to under- 
stand ic fully, we must study the cluracteristics of a great 
tnoUTttain system. 

The boundaries of India (as a sub<ontinent) on the north 
are related to the high lerrain which stands in such contrast 
to the lower valleys and plains to the south, in tvhich a great 
proportion of the population is concentrated. The contrast is 
not so marked on the north-west: there the boundary lies west 
of the edge of the /Mghanisun-Persian plateau, svhich is in 
general tilted towards the south-west. Approach to the plains 
from the svesi is controlled at two principal points where 
valleys breach this edge, at Quetu (Bolan Pass) and Peshawar 
(Khyber Pass), The obvious boundary in this direction might 
appear to be the rugged margin of the plateau. However, to 
protect this boundary, and to exercise some control over its 
restless and virile peoples, the government (pre-Pariiiion) 
succeeded in establishing a boundai^ with Persia and Afghani- 
stan on the plateau, and allowed the local tribesmen a certain 
degree of autonomy. In this sector therefore there is a boun- 
dary defined and delimited by treaty with Persia and Afghani- 
stan, behind which lies a zone of partially administered terri- 
tory. There a hostile threat could be contained at a distance 
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from the plains. The position remains much the same since 
the establishment of Pakistan as an independent sovereign 
State. 

On the northern and north-eastern boundaries of India, 
the position is more complicated. The Himala>'an mountain 
system has resulted from relatively recent earth movements 
when, otving to the development of a trough of crustal weak- 
ness, the mountains were thrust up to a great altitude. The 
system is a series of more or less parallel ranges, in section 
resembling wide flat arches with further relatively slight 
WTinkles, iong which the great peaks lie. The ranges can be 
divided into nvo main groups: the Lesser Himalaya to the 
soudi, a series of related (olds, and the Great Himalaya to 
the north, essentially a single range of great elevation. To 
the north again, lies the massive, high phteau of Tibet. The 
total longitudinal extent, including the south<astem pro- 
longation, is of the order of three thousand miles. 

The relation of the regional i»-atenhed to these ranges is 
significant. Between the Sutlej and the Brahmaputra, all the 
main rivers rise to the north of, i.e. beyond the Great Hima* 
laya range, and do^v, with mterruptions, south%vards, that is. 
transversely across the ranges. These rivers appear to repre* 
sent an early drainage pattern, having maintained their 
courses by down-cutting their beds as the mountain ranges 
rose. These rivers also tend to converge upon each other in 
the trougits. This is attributed to the more recent upheavals 
of the outer parallel ranges. 

The effects of this structural history are numerous. In the 
first place, there is no high continuous crest-line, forming a 
well-defined water-parting between India and Central Asia: 
the water-parting lies on the Tibetan plateau, sometimes, as 
with the Shyok-Karakash divide, in an almost level area. 
Secondly, despite the wall-like array oE great peaks and sheer 
mountain slopes, the Himalaya are not a continuous barrier, 
but are breached ac numerous points; hosvcvcr. owing to the 
courses followed by the risers, the transverse routes are 
tortuous and cliiHcuic. through deep, narrow valleys liable to 
sudden floods. 

By contrast, the section between the Indus and Sutlej rivers 
is not cut by transverse valleys ihe rivers In general flowing 
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longitudinally in the iiougbs, a tact which lus a bearing upon 
the history of Kashmir. Through Uicir position in relation 
to the path of the monsoons, the soutlicrn slopes of the Ilima' 
laya receive heavy rainfall, while the Tibetan plateau, in 
their rain-shadow, is relatively iSsy, and extremely cold in 
■winter. The southern appxoaclt, therefore, is hampered by 
dense forest and frequently flooding rivers in summer, and 
in tvinier snow lies some three tliousand feet lower on the 
southern slopes than on the nortliern. The permanent snow- 
line on the south is around 15,000 feet. 

East of the Brahmaputra (Tsanpo) river, the system swings 
round almost through a right angle. In this region the general 
southward direction of the drainage is maintained by a 
number of great rivers, including the Salween and Mekong, 
the upper course of the most easterly of these having been 
apparently captured by the Yangtsc Kiang. These rapidly 
(lowing rivers have cut narrow, deep gorges, and make com- 
munication between India and China very difficult, as was 
demonstrated in the last war when ihc " Burma Road ” was 
built. 

In contrast to the productive, densely popubted Indo- 
Gangetic plain on the south, the Himalyan system abuts on 
the north against the vast elevated plateau of Tibet, a " cold 
desert" suitable only for grazing except in small areas of 
more congenial climate, mainly in the south-east. This surk 
region has a scant population, averaging over the whole little 
more than six persons per square mile. 

From even a brief study of the physical geography, one 
would not expect to find numerous populations, well- 
organized and prosperous, in the Himalaya. Settlement i$ 
confined to the valleys and the losvcr slopes. Along the central 
section there is one sizeable unit, tltc Kingdom of Nepal, and 
two smaller ones, Bhutan and Sikkim. The life of Nepal 
centres on the longitudinal valley of the Baghmaii river 
around the capital, Katmandu, svhtch owes a good deal to its 
position on one of the few routes northwards to Tibet. A more 
practical route via the Jelep La (14,500 ft.) runs northwards 
through Sikkim, which is little more than the upper valley 
of the Tista. Bhutan is a smaller version of Nepal without 
a central feature comparable to the “ Valley of Nepal." These 
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States have been influenced culturally in the past from the 
south, notably by Buddhism, which now takes the form of 
Tibetan Lamaism. There has been also a certain infiltration 
from the plateau, and a number of the higher valleys are pre- 
dominantly Tibetan. 

British policy in India, largely from a desire to avoid being 
drawn too far into Central Asia and froni readiness to accept 
the Himalaya as a sufficicnc balu-ark n‘as concent to enter 
into special relationships with these native States, recognizing 
their independence and leaving them largely to their own 
devices. For many decades they remained isolated from out- 
side influences, the home of a social and cultural tvay of life 
which was rapidly disappearing in the sub-continent to the 
south. It foUotved that economic development tvas not stimu- 
lated, little or nothing u*as done to improve communications 
and most of these areas remained unmapped. 

This history has had important repercussions on the boun- 
dary question. In the course of time, certain limiu base been 
accepted in the valleys, according to the degree of penetration 
from the north or south, so that in some instances the heads 
of valleys, where Nepalese influence is strong arc traditionally 
pait of Nepal, while others, where Tibetans haw ts-orked 
southwards down the valleys, are Tibetan. Apart from tliese 
instances, the general boundary shown on maps, svhich follows 
the crest-line fairly closely, is entirely conventional. No 
Nepalese territory lies to the north of it, and Mount Everest 
is astride the frontier. 

At the north-western end of the range, the situation ts 
rather different; the longitudinal, more open vallejs have 
favoured the establishment of a relatively large political unit, 
Kashmir and Jammu, having historical links with both India 
and Pakistan. The point here is that die generally accepted 
northern boundary, resting on an agreement dating from the 
British regime (iSja), is definitely beyond the main crest line 
of the Himalaya. 

East of Bhutan, the situation is more complex, as conditions 
remained fluid for a mucli longer period. IVlicn the British 
annexed ^Vssam, they svcrc content to administer the lands 
immediately adjacent to the Brahmaputra. The adrainislra- 
livc bound^ on (lie north lay along die foot-hills of the 
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Himalaya. Beyond this line, however, the lu'ghcr slopes and 
valleys were the homes ol wild, primitive peoples, Daflas, 
Abors, Mishmis and others. To prevent strife and disorder 
on llte administrative boundary, the British were eventually 
obliged to exert a railier vague sovereignty over the hill tribes 
and to attend their control progressively. No definite northern 
boundarywas established but it Was clear the British visualized 
this ‘'unadrainistered area" as comprising the territory be- 
tween the crest line, largely unexplored, and the foot of the 
mountains. In negotiations with the Tibetans and Chinese 
in igii, an attempt wnis made to delimit the boundary. 
A line approximating (0 the crest-Jine, the now famous 
*' McMahon Line,” was drawn on a map which was signed 
by the Tibetan and British negotiators and initialled by the 
Chinese representative. Shortly afterwards the agreement was 
denounced by the Chinese but again accepted by Tibet and 
Britain. After independence the Indian Government con- 
tinued to exercise control over the area. All connection, 
however, was not severed with Tibet; some monasteries, 
for example, continued to function within Tibemn juris- 
diction. 

In the post. Nepal. Sihkim and Bhutan recognized in a 
somewhat vague way the suzerainty of China. This continued 
in the case of Nepal despite the fact that the Nepalese drove 
the last Chinese army out of their country in 1792, and des- 
pite their special relationship with India. It also is worth noting 
that only one military force has, during the last two centuries, 
penetrated to the TibeUn plateau from the south, namely 
the British-Indian expedition of 1904, under Sir Francis 
Younghusband. With the "liberation” of Tibet, the Chinese 
re-assertcd their suzerainty and refused to recognize any agree- 
ment signed by Tibet. 

Until recently, the position was that no part of the northern 
boundary of the Indian sub-continent had been the subject 
of international agreement, except two small areas, Garhwal 
and Sikkim. Over the years, where there was actual contact 
between the peoples, a customary, or traditional boundary 
has been recognized in practice. 

India, very largely on religious grounds — for many of the 
holy places of Buddhism lie in the mountains — has upheld 
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the principle that the Himalaya are the "naturai boundary ’’ 
of the sub^ntinent, while China has maintained a claim to 
some rights of suzerainty orer their southern slopes. 

In the past two years, the whole question has been brought 
to a head by China. By concluding agreements ivith Pakistan, 
Nepal and, on the south-east, with Burma, she has confined 
the Controversy entirely to the boundary with India. In these 
agreements, China has apparently accepted the customary 
boundaries. Face to face with In^a, her largest claims are 
in regard to Ladakh and the North-East Frontier agency. 
In the latter area, India had ads-anced her military posts, 
apparently to the north of the crest line. Prior to the out- 
break of the fighting in the autumn of igSs, when their forces 
came idthin striking distance of the Assam plain, the Chinese 
claimed the ivhole North-East Frontier /Vrea, and a lesser 
area in Ladakh. Later, in the course of the Bandoeng Powers' 
mediation, China adopted a more conciliatory attitude, and 
has abated her chims in both areas. As far as is now known, 
she appears ready to accept a boundary (or at least an armi- 
stice line) ss-hich ivould leave her in control over the passes 
on the main crest line. Such a settlement, chough shore of 
her full claims, ivould leave her in a strong strate^c position 
—if she should ever wish to advance on the Assam plains. In 
such an event, India would be at a considerable disadvantage, 
since her only access to /Issam is by the narrow bottleneck, 
some twenty miles in width, between East Pakistan and 
Nepal. 

This examination of the Indo<Ihina conflict demonstrates 
several points in regard to international boundaries. " Natural " 
boundaries, tliough attractive on small-scale maps, rarely 
present a dcan-cut solution in praaice, since human geo- 
graphy and history intervene. A great mountain range, such 
as the Himalap, however, can present a formidable barrier 
to military operations, and to that extent at least, serve to 
keep confliaing interests apart. But in tiie long run, deter- 
mination, backed by modern technology, can overcome such 
ohsudes. Doimdaries arc only one, but by no means neg- 
ligible, aspea of political geography. Ii> examining from a 
geographical point of view the statvding of a nation sute, 
many other factors must be considered: position, the nature 
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of its land surface, climatic ads-antages and disadvantages, 
the extent and distribution of hi natural resources, accessi- 
bility to the oceans, and the struaure of its population. In 
a later chapter, some of these are considered in relation to 
the Soviet Union. 



CHAPTER ELEVEN 


Exploration and Science in the Antarctic 


I N recent years Hvelve nations have been engaged in scientific 
research in the Antarctic Continent. The intensity o£ this 
\\i-ork is shown by the faa that in three years the United 
States Air Force have transported 5000 men to their research 
stations. Fifty years ago, after the Terra Nova expedition had 
left for home, this great portion of the earth's surface was 
tv'ithout human inhabitants — a v'ast ice-covered area of over 
five million square miles in extent, separated from the other 
continents by hundreds of miles of stormy seas. 

'Why has it remained for the twentieth century to explore 
this unique territory, and what has prompted this con- 
temporary activity? liicse will be the first questions to arise 
in the reader's mind; but of more interest are the further 
inquiries: svhat exactly is this Polar continent, and what part 
is it playing in the ivorld today? Most of the answers to these 
questions can be obtained from an examination of the history 
of its exploration. 

The Antarctic is unique in many aspects, and its early 
history is no exception. Unlike the American continent, the 
existence of which had not been foreseen by the man generally 
credited svith its discovery, the theory of a great land-mass in 
the southern hemisphere had been advanced centuries before 
it had been sighted by European seamen — and indeed for 
half a century, after they had sighted the ice-pack bordering 
its shores, they svere still doubtful as to sshether or no there 
actually ^vas a mainland (terra firma) in this area. 

Greek cosmographers, from the time of Aristotle at least, 
had argued from analogy with the northern licmisphcrc. that 
Uicrc must be a great southern land-mass, for the principle 
of symmetry, dear to the Greek mind, required it. The idea 
persisted through the Middle A^ with the conception of 
the tvorld as a sphere, srbich nevo- entirely disappeared — 
* 5 * 
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though lor very practical reasona ii attracted little attention. 
Medieval schoolmen continued in their textbooks on cosmo- 
graphy to represent the surface of the globe as containing 
symmetrically arranged land-masses, those in the north being 
balanced by equal masses in the south, where dwelt the 
Antipodcans. This southern hemisphere had its tropical, 
temperate and polar zones just as the northern lands had. 

\VTiether these lands were accessible was much debated, 
but accessibility was accepted by many for theological and 
practical reasons. The peopling of tltf earth from a common 
centre and the injunction to carry the Gospel message through- 
out the ■world in fact required that they should be accessible. 
The men of the Renaissance accepted this line of thought 
and had their reasoning justihed by the exploits of the Portu- 
guese and those who followed in their tracks. Renaissance 
map-tnakers adopted the concept enthusiastically. Whenever 
a navigator reported a landfall in the far south, the carto- 
graphers hastened to present the new land as pan of the 
mysterious continent. Their world maps show New Guinea, 
Tierra del Fuego. part of New Zealand and alleged landfalls 
in the southern Atlantic as portions of its coast line. 

Its supposed area gradually shrank, the first considerable 
reduction being made by Abel Tasman in the mid-seventeenth 
century. Sailing eastwards from Mauritius and then on a 
general northerly course, he reduced its area by removing 
from it Nctv Guinea and the mudi greater island of New 
Holland (Australia), discovering Tasmania, New Zealand and 
the Fiji group during his voyage. Further progress had to 
wait technical advances in ship construction and the science 
of navigation, and the establishment of adequate bases in the 
Southern Seas. The Dutch authorities had toyed with the 
idea of a giant southern maritime empire vriih eentres in the 
East Indies, the southern Pacific and the Straits of Magellan, 
but for a century little progress was made totvards solving 
the Antarctic problem. 

In the interval, speculation on its nature continued. Sea- 
men. encountering icebergs in the coune of southerly voyages 
might be sceptical of its value, but in the mind of Alexander 
Dalrymplc. who carefully coll«xed the theories of his pre- 
decessors. the case was altogether different. Having studied 
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the routes of navigators of all nations, he concluded that there 
was room for a great continent, extending at certain points 
well into temperate latitudes. Atrepting the aig;ument from 
analogy, he pictured this as the home of millions of inhabh 
tanls, endowed svith varied resources, and worthy of the 
attention of Great Britain's statesmen. 

This dream u-as shatia-ed by the achievements of Captain 
James Cook, His first voyage proved conclusively that wher- 
ever else it might he, it did not extend into low latitudes in 
the South-west Padfic Dalrymple. now sustained by a per- 
sonal quarrel with Cook, did not abandon his contention. 
Cook sailed south again and remos'ed all doubt. In the years 
I77a'75, he circumnavigated the continent, crossed the Ant- 
arctic Circle for the first time in history, discovered the Sub- 
Antarctic island groups of South Georgia and the South Shet- 
lands, and approached closely the girdle of pack-ice at several 
points. The condusions he reached are noicwonby; “That 
there may be a Continent or large tract of land near the 
Pole, 1 will not deny; on the contrary. 1 am of opinion there 
is, and it is probable we have seen a part of it. The excessive 
cold, the many islands and v-ast floats of ice all tend to prove 
that there must be land to the South . . This remained 
the accepted opinion for many years, and the Russian 
admiral, Thadeus Bellingshausen, reached almost identical 
Qinclusions in iSai. 

On the basis of these and similar obsenations, the Russians 
regard Bellingshausen as the discoverer of the Antarctic con- 
tinent, but as vvill be seen, this is not tenable. It can be said 
that the first motives in Antarctic exploration were scientific 
The next impulse was economic %Vhcn Bellingshausen was 
oil Graham Land (Western Antarctic) he encountered Ameri- 
can scalen. attraned to these waters by Captain Cook's reports. 
Among them u'as a skipper, Nathaniel Palmer, tvho has since 
been claimed by the Americans as the discoverer of the Ant- 
araic on the strength of his having sighted Graham Land 
(Palmer peninsula) in November iSso while sailing in the 
waters east of Deception Island. Shortly before. Edtrard Brans- 
ficld. a British naval officer, had sighted land in this quarter 
in January tSso. The name of Gr^am Land was bestowed 
by him on this portion of the peninsula of West .Vnurctica, 
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Alex^der 1 isUnd, separated from the mainland by a rela- 
tively narrow strait, a year later? 

What iniercn these incidents have is in relation to the later 
history of the Antaraic. Apart from IVeddeU’s advance into 
the great gulf which opposes the Ross Sea (tSsi), the sealers 
contributed little imm^iately to exploration. In point of 
fact, hoivever, the first undisputed sighting of the mainland 
was by the sealer optain John Biscoe at Cape Ann in 1831. 

The Antarctic was to remain unknovm, or certainly un- 
charted. for a period, economic motives having failed of effca. 
It was left to science 10 produce the first substantial know- 
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ledge. The discovery by Sir James Clarke Ross in the Erebus 
and Terror in January 1841 o£ the mountains of South Vic- 
toria Land, including the active volcano of Mount Erebus, 
and the seatv-ard margin of the great Ross ice shelf was the 
decisive incident. The motive here was to approach, perhaps 
e%’en to reach, the southern magnetic pole and to obtain the 
geophysical observations in which the Royal Society and 
Alexander von Humboldt were interested. 

For most of the nineteenth century, little further positive 
evidence of the nature of Antarctica u-as forthcoming. Though 
Ross had shotvn that within the enormous area behind the 
ice-girdle, rvhich had been examined by Charles \Vilkes 
(U.SA., 1840), and Dumont D'Urville (France, t839-4o) and 
others, there existed mountains and bare rock surfaces similar 
to those already knotvn in the Arctic, the exact extent of these 
and whether these areas were continuous and of continental 
proportions were questions still confronting geographers. 

It was then clear that science would not leave them un- 
answered indeSnitcly. The results of the great Challenger 
expedition of 1872-4. though it never approached the con- 
tinent closely, provided dau from which the oceanographer, 
Sir George Murray, deduced tlut land of continental dimen- 
sions must lie sviihin and under the ice. This o-idence was 
in the form of rock fragments and abysmal ooze brought up 
in the nets of the Challenger. From their size, shape and geo- 
logical character he was able to show that they svere the pro- 
ducts of erosion from a nearby continenL In his deductions 
Murray was certainly more fortunate than his dogmatic pre- 
decessor. Alexander Dalrymple. 

Nearly half a century from Ross's voyage rvas to elapse 
before active exploration was resumed. Impetus was provided 
by the growing sciences of geophysics and physical geography. 
The resolutions of the International Polar Conference of 
1879 urged the \aluc of co-operative obsenations in the polar 
regions, but as far as tJie Antarctic was concerned, little 
was done until the Inienutional Geographical Congress in 
London, 1895, stimulated planning in a number of countries. 
Then economic motis cs again bccunc interw oven svith sdcnce 
in /Vntarctic exploration. y\s a result of developments in the 
whaling indusuy of the Atlantic and Padhe Oceans, attention 
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was drasvn to the resources oE the southern waters, and 
advances in whaling technique made their exploitation 
practicable. 

It is not intended to recount once again the course of 
tweniicth<entury Antarctic exploitation. The enthralling 
and heroic story, with its clash of personalities and breath- 
taking episodes, may be read in numerous summaries. The 
present purpose is to indicate the significance in economics 
and international politics of this great surge of human activity 
and the place of the continent in the modem world. 

The first, and certainly not the least, of the British ex* 
peditions, apart from the small pioneering effort by Carsten 
Borchgrcvinck. was the National Antarctic Expedition of 
1901-03 led by Robert Falcon Scott in the Discovery. This 
demonstrated the possibility and scientific advantages of 
spending two seasons in the south, and the praaicability of 
making long sledge journeys southwards over the frozen sur* 
face. At the same lime it gave sanction to procedures whi^ 
were to have less fortunate results. Scott tackled the Antarctic 
in the tradition of the earlier naval expeditions to the Arctic 
The personnel, apart from the scientists, was almost entirely 
from the Royal Navy. Though upto-daie equipment was 
provided-lighter sledges, tents and Nansen cookers— the 
basis was still man-hauled sledges by disciplined teams on 
the pattern of earlier days. Scott could never stomach dogs 
as a substitute for manpower, and his ponies proved unsaiis* 
factory. The British addiction to long sledge journeys inland 
scciiu to have arisen from ilic fan that tite topography of the 
Ross Sea region oflered the best opportunity for such under- 
takings. None of tiic other contemporary expeditions were 
so favourably placed, and no comparable journeys tverc 
aiicmpicd by tltcm. Yet the real s’aluc of both his expeditions 
by in the careful planning of the scientific programme and 
die magnitude of the results obtained. Scott's memorial is 
the scries of scientific monograydrs prepared by. or from the 
work of, his scientists just as niucli as the high standard of 
{tcrsoiial condua and duraacr set and maintained by Itim 
and his polar comrades. Many of the reports on a host of 
studies are now classics of polar science. 

Ernest S2ucUcton,tiidiMl)oni Scott is now almost inevitably 
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linked, was of a different mould. Dispensing svith conventional 
discipline and planning with greater flexibility — at times to 
a degree svhich appears almost rash — he ivas able so to inspire 
and lead his companions that es'cry crisis was finally over- 
come. His return from his "funhest south” journey in igoS 
was successful by the merest margin; his conception of a trans- 
polar journey in 1914 svas imaginathc; whether it could have 
been carried through is open to some doubt. It is not to deni- 
grate Shackleton's great qualities of leadership to point out 
also that in comparison with Scott's, the scientific results of 
his journeys were meagre- In this respect, he is more on a 
par svilh Roald Amundsen, the Nonvegiaii, tvhose expedition 
was devoted single-mindedly to the attainment of the Pole. 

While the British were engaged in what had become almost 
exclusively the national monopoly of sledging on the inland 
ICC, scientists of several nattons-^tvedes, Belgians, French 
and Germans— had revealed omclt of the topography and 
geology of ^Ve$t Antaraica. 

By 1914, Antaraica was beginning to fit into the world 
piaure, and its relationships to the neighbouring continents 
of South America, ^'Mrica and Australia were becoming clearer. 
/Uter 1919, the modern age of intensive research began to 
dawm, though die daiim was slow to break. TTictc were a 
number of significant trends. One resulted in the building-up 
in Britain of a scientific centre of Polar exploration with a 
growing body of experienced travellers and scientists. The 
links in this ^ain was the presence of two polar experts carry- 
ing on the Scoil-Shackleton tradition, R. £. Priestley and 
J. M. Wordie — the training of a neiv generation of explorers 
associated widi Gino Watkins' work, in Greenland — their 
achievements on the British Graham Land Expedition of 
1 93 1-37 under the leadcrsliip of John Rymill, the only signifi- 
cant British ivork in the ijjtcr-war years — the foundation of 
the British Antamic Survey (formerly Falkland Islands 
Dependencies Survey) in 1915, partly manned by B.G.L.E. 
men. and finally the most spectacular British achievement 
in Antarctica since Scott and Shackicton, the Trans-Antarctic 
Expedition of 1955-38 led by Sir Vivian Fuchs, Dircaor of 
die British Antarctic Survey. This last, carrying out Shackle- 
ton's plan of 1914, crossed the inland icc from the apdy named 
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Shackleton Base on the Weddell Sea, to the South Pole and 
thence with the cxHJperaiion of Sir Edmund Hillary’s Netv 
Zealand party, to the Ross Sea. Britain’s share in Antarctica 
therefore forms a consistent and triumphant tvhole. 

Undoubtedly the major factor in extending knotvledge has 
been the introduaion of modem technical equipment and 
methods — particularly the aeroplane and powered traction, 
and the return of the United States to the Antarctic — two 
closely linked developments. The first Antarctic flight was 
made by Sir Hubert Wilkins in Graham Land in 1928: though 
not sensational in achievement, it showed clearly what might 
be expected from aerial reconnaissance. This svas further 
demonstrated by Lincoln Ellsworth’s adventurous flight from 
Graham Land to the Ross Sea in 1935. The real impact was 
made by successive U .S. expeditions led or Inspired by Admiral 
R. E. B>Td, from 1928 onwards. The following year he flew 
from "Little America" near the Bay of IVhales on the Ross 
Ice Shelf to the South Pole, making the round (light in 19 
hours. Further expeditions to the same area followed in 
1035-35 and i939-.yi, but the climax to Byrd’s work was the 
U.S. Navy expedition of 194G-47. the first large scale Antarctic 
expedition employing all modem tcdmological resources^ 
thirteen ships, planes. icc>brcaker and air photography. Its 
aaivities embraced most of the Antarctic coastline and ex.- 
icnsive areas of the interior, principally in the American 
sector. 

The scale ol exploration had drastically changed from the 
small sledging parties of the early years of the century, and 
it was clear that Uie future lay with highly organized and 
powerfully equipped expeditions, backed by lavish financial 
Tcsouiccs. What could not be foreseen so clearly perhaps svas 
the extent to which international co-operation would replace 
the old rivalries. The trend in this direction was shosm by 
the Nonvegian-British-Swedish Expedition of 1949-51. the first 
truly international scmuTC. which spent inowintcrs in Queen 
Maud Land, and demonstrated Uic value of techniques which 
were later widely employed. The tradition of sledging parties 
with dogs, cotnnion to British and Norwegians, was combined 
sriih the use of aeroplanes. This development is now the basis 
of all scientific work. Parties of scientists are flown in at the 
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end of the ii'inter and cany out geoph^'sical, geological, and 
survey work during the summer months, while air rescue 
units stand by in case of need. Stations, and Held parties if 
necessary, can be supplied by air-drop. The United States 
“ Scott-Amundsen ** Station at the South Pole was entirely 
established, and is maintained, by air: so that Sir Edmund 
Hillary, though he found a well-equipped station at the Pole, 
svas, in fact, the first to reach it overland since Scott and hts 
party. All this activity culminated in the International Geo- 
physical Year of 1959, and subsequent operations. But before 
glancing at its results, it will be useful to estaminc inter- 
national developments in this sphere. 

The first power to stake a claim in Antarctic territory, 
based on discovery and effective occupation, was Great Britain. 
Her interests in the Ross Sea area, and its proximity to New 
Zealand, led to the proclamation of Uie Ross Dependency in 
under New Zealand administration. Similarly, to con* 
trol whaling in the ^VeddeU Sea quadrant, the Falkland 
Islands Dependency, esublished in 190S, was extended in 
1917. In both cases, the sector principle was employed to 
define the area claimed, that is all tlic territory within two 
meridians as far as the Pole. (The sector principle has been 
applied in tlic Arctic by Canada and the U.S.S.R.) Naturally 
other nations had their claims. AusiiaJia, particubrJy inter- 
ested in the continent to the south, tvhcTC Sir Douglas .Maw- 
son, forming a link between the heroic and scientific periods, 
had led expeditions at intci^-als hrom 1912 onwards, applied 
the sector principle on a generous scale to establish the Aus- 
tralian Antarctic Territories. France (Addlie I-and) and Nor- 
rvay (Queen Maud Land) also ha\e their stakes. Then the 
two South ^Vmerican countries, Argentina and Chile, ha\c 
followed suit, their claims overlapping each other and the 
British /Vntaraic Territory- Their claims, as far as cffcctisc 
occupation goes, are not as well founded as the British, (hough 
Argentina has maintained since 1903 the meteorological 
station set up by the Scotia, for long the only station of its 
kind in the /Vntarctic 

The United Sutes has a special place in this international 
imbroglio. Her interest in the Aniarciic, though of relamcly 
recent gronth, is nosv greater than that of any other nation. 
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to judge at least by her investment in scientific lescarch. 
Admiral Bjrd proclaimed American sovereignty over the 
sector between the Ross Dependency and the British Ant- 
aiaic Territory', but received no official support. The United 
Sutes, in £aa, has raadctiotcrrUorial claim henclf/ and rccog- 
nUcs no claim by any other nation. Her present policy is 
one of inicmaiion^ co-operation, ratlier than national rivalry. 

Nevertheless, it would be foolish to maintain that, unlike 
other lutions, Uie United Sutes has no interests at sukc in 
the Antarctic. It is no coincidence tlut while mainuining a 
great base in Euh, North Greenland, and promoting Arctic 
research, she has developed extensive bases in the Ross Sea 
and has expended enormous sums on Antarctic research. This 
suggests that the whole policy is part ol die defence system 
of the Western hetnisphcrc. uhidi now rests itt Hanks on 
strong supporu in the north and the south. Thl» might be 
said to be carrying the waor principle to iu logical conclusion. 
It is also clear that the Antarctic is destined to play an impor* 
tant pan m world communications, just as the great northern 
airway (rooi Europe to Nortlt Amctict lies close W the North 
Pole, so the southern route from Soutli America to Australia 
will lie aaoss the Ross Dependency, and so. though with less 
advantages, would an air route from Australia to Southern 
Africa. It is not without significance that a great runway on 
rock it being construacd at Byrd. Since the Trans-Antarctic 
Expedition New Zealand is displaying much greater interest 
in this area, and her co-operation with the United States is 
close. 

The present situation is based upon the Antarctic Treaty, 
signed at Washington in December by twelve nations 
aciiscly interested therein, including the U.S.A- U.S5.R.. 
and Briuin. The Treaty provides iliat the Antarctic shall be 
used for {Kaceful puqioscsonly, nuclear v, capons or explosions 
being specifically ban^eiL Freedom of Kicntific investigation 
and ccHipcration is guaranteed, and there are arrangements 
for regular consultation; two ludi meetings lusc already been 
held, at Canberra in 19G1 and Buenos Aires in iQda. Ol 
{lohtical significance are the clauses freezing all territorial 
rights and claims without prejudice for the thirty years the 
Treaty is to run in live firu insuncc. 
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This unique international understanding springs largely 
from co-operation in the Intemaiional Geophysical Year. This, 
with the subsequent extension of scientific co-operation, is 
the coping-stone of Antarctic exploration. In all, some fifty 
scientific bases were established, some occupied temporarily, 
but others now the centres of intensive research. It svas in 
this conneaion that Russia returned to the Antarctic. The 
U.S.S.R- carried out several remarkable journeys in the prac- 
tically unexplored interior of Eastern Antarctica. The *' pole 
of inaccessibility,” that is the point furthest removed from 
established bases on the coast, was reached, and a temporary 
scientificstation maintained there for tsveh e days in December 
1958. 

What has been learnt as a result of this intense activity? 
The Antarctic continent is an enormous mass of land ice, 
cos'ering more than 3 miUion square miles and with approxi- 
mately an avenge height of 6,000 feet (much greater than 
any other continent). This great mass, replenished by snow- 
fall, is forcing its way outwards so that the slope to the coast- 
line is considenble. The divide, from which the ice falls 
away in all directions, apparently extends from the Ross to 
the ^Yeddel] Seas. The climate is severe in the extreme— at 
no time is the temperature above the freeaing-point of fresh 
water — and the world's "Pole of Cold” lias recently been 
located by tlie Russians In East Antarctica. It is also a centre 
of atmospheric disturbances. 

This mass of ice rests on a rock basement which in places 
breaks the surface and which is exposed in steep slopes, swept 
bare by strong winds. In patches sheltered ^om tlie wind 
and exposed to long hours of sunlight, small lakes may form 
temporarily. In similar conditions near the coast, small falls 
of water may also develop. The surface relief of the rock 
basement is gradually being reveaied by geophysical sound- 
ings of die icc, which varies considerably in thickness. It is 
therefore probable tlui portions of the rock basement arc 
below sca-lescl. and that were die ice to be removed, some 
would appear as islands. 

^Vhcn the icc, descending the troughs as glaciers, reaches 
the sea, it forms shelf ice, the scass-ard end of ivliich is afloat, 
and from here large pieces arc periodically detached to drift 
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away as icebergs or floes. Conspicuous areas o£ shelf-ice are 
the Ross and Filchncr Icc-sheUcs. which owe their size to 
their topographical surroundings. The surface of tlicsc shelves, 
due to the varying pressure and direction of the ice tvhidi 
feeds them, are not uniformly level, and arc considerably 
crevassed. as is also the surface of the polar plateau. Nor is 
the surface uniformly firm, its consistency being affected by 
blizzards and falls in temperature. Tliis variation in the sur* 
face, from hard compactness to soft slush, was a major obstacle 
to tire progress of the early explorers. 

Owing to the ice cover, geological research is beset by many 
difficulties for exposures are few and often difficult to 
approach. Hosvevcr, a general picture of the structure and 
stratigraphy is beginning to emerge, though problems are 
manifold. The general picture is of a great Antarctic shield 
of basement rock (see page 9 j above) forming East Antarctia, 
while to the tvest beyond the Ross and Weddell Seas is an 
area of intense younger folds. These folds have been related 
to those constituting the Andes of South America. There is 
considerable difference of opinion as to svhether the Ross and 
Weddell Seas are connea^ by a depression, but some see 
here evidence of gigantic rifting, comparable to the Great 
Rift Valley of East Africa. The East Antarctic shield also lus 
affinities beyond the area, since its characteristics resemble 
those of the Western Australian tableland. This comparability 
has been used to support the theory of Continental drift, it 
being argued that these are both portions of the ancient 
Gondwana” land. It is also of inieresi that geologists have 
shosvn that there is no evidence of extensive glacierization 
earlier than late Tertiary times, and that Uic area enjoyed a 
warm climate in earlier times — another argument for con- 
tinental drift. More positive is the evidence — raised beaches 
and the deptli 0! the continental shelf, for example — that the 
land is rising relative to sea-level. There is other evidence 
that the ice cover is receding and it is therefore concluded 
that the Antarctic climate is becoming wanner. This is a fact 
of much interest and importance since it has been calculated 
that if all the ice on the world's surface were to melt com- 
pletely, sea-level would rise by as much as 300 feet. 

This great surface is barren of life in the interior, save for 
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a few spedcs of lichen and insects. Along the coasts, life is 
rather richer, four spedes of seals breeding on the beaches. 
Bird life is represented by a number of oceanic spedcs, in- 
duding fulmars, petrels, terns, and particularly by the pen- 
guins, who also find nesting places where they can get ashore 
with ease. Only the fur-bearing seals have had any economic 
value, and their breeding grounds in the sub-antarctic islands 
attracted many sealers in the early decades of the nineteenth 
century. 

Exploration has so far revealed few prospects of mineral 
resources likely to be tvorihy of exploitation. Hosvever, on 
analogies from the geology of neighbouring continents, the 
possibility of economiolly valuable deposits cannot be ruled 
ouL Seams of soft coal have been found in east Antarctica 
and appreciable amounts of minerals, induding uranium, 
gold and iron. Rich veins of quartz-piritcs also exist in the 
South Shetland Islands. Exploitation would necessarily be 
dif&cuU, but no doubt possible through the extension of 
methods developed in the Araic and the use of nudear 
energy. 

The economic value of the /\ntarctic has so far Iain in the 
whales of the ocean. The main dircaions of the currents 
is eastwards and northwards under the influence of the pre- 
vailing winds and the earth's rotation, until they meet the 
warmer H'atcr of the temperate latitudes. The great inter- 
rupted sweep of the ocean, endrding the globe, the strength 
of the winds, and the frequency of storms make the Antarctic 
Ocean the roughest and tvildest in the tvorld; these hate been 
the prime cause of its isolation throughout centuries. It was 
only by a very narrow margin lliat Scott’s Terra Nova escaped 
sinking on her southerly towage of 1910. The southern zone, 
where tlie surface temperature of the water is always close to 
freezing point, is cotcrcU by floating pack-icc, which is to be 
distinguished from the land-icc of the shelves and the tabular 
bergs detadicd from dictn, some of which hate been reported 
to be a hundred miles in length. The pack motes under 
the influence of the winds, and is thus a major hazard of 
navigation. 

Sh.tckleton’$ Endeavour was crushed by the pack in die 
Weddell Sea in 1915. and forty years later, it tvas for a time 
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doubtful if Sir Vivian Fuchs' transcontinental expedition 
would succeed in penetrating the same area to teacli Shackle- 
ton Base on the ice-shclf. The breaking-atvay of portions of 
the ice front has also been a haiard threatening expeditions. 
Many supplies of Fuchs* advance party of the previous year 
were lost in this way. Explorers have thus had to contend not 
only Avith the rigours of the Continent but also svith the 
dangers of the approach by sea. It is in ovct-sicpping the latter 
that the contribution of air transport has been so decisive. 

Earlier in this chapter it was remarked that the Antarctic 
continent tvas unique, in that it had been predicated before 
it had been discovered. U is, however, unique in more ways 
than one. It is overlain by the greatest extent of ice in the 
world; it was enUrely uninhabited before the arrivTil of Euro- 
pean discoverers, and is practically devoid of life on its sur- 
face; from being an isolated, little known feature, it has been 
drawn into the modem world in scarcely more than half-a- 
century; it has been opened up. not primarily by international 
rivalry or for economic gain, but through scientific inquiry: 
and ftnally. perhaps most signifiontly, it is the only area of 
the world where international conflict has been ruled out by 
agreement and nuclear weapons are banned. The history of 
the opening up of the Americas, Africa and the Pacific region 
is the memorial to one stage of man’s story on the earth, and 
it may not be too much to hope that the history of Antarctic 
exploration is the signpost of a nctv step towards a more 
rational employment of hb faculties and resources. But to 
the geographer it at least demonstrates once again, in most 
unlikely conditions, that man is by no means the helpless 
prisoner of hb environment. 



CHAPTER TWELVE 


The U.S.S.R.— a Geographical Appraisal 


Certain facts, it may he assened, are widely quoted about 
the Union of Sotiet Socialist Republics (U3,S.R.). Perhaps 
the bcst-knottn relating to geography is the slogan “One 
eighth of the world's suiiice, one-tenth of the s^'orld’s popula- 
tion.” This conveys a satisfaaory sense of finality, and the 
bare facts cannot be chaUengetL But, if the reader has fol- 
lowed one theme of this book, he should be cautious of accept- 
ing a sutement of this type without thought- He should con- 
sider questions uhicb this chapter attempts to ansu'er as 
objecti>cIy as is possible: Wliat part of the eanh’s surface? 
^Vhat kind of surface? Wlio are these millions of peoples and 
how are they distributed? Hosv have they come to occupy 
it? How have they approached the geography of this vast 
area and what use are they making of it? It is instructise 
to look at the U,S.S.R. as a geographical phenomenon, 
without passing judgement on the sodal organs and 
methods by svhich its territory has been opened up and 
des'cloped. 

If some Arctic blands, Sakhlin, and the Kurile Islands are 
excepted, the territory of the Union is continuous, forming 
a somc^vhac irregular rectangle, approximately placed between 
the parallels of and so^N. — Uiough its most southerly 

point is in fact in — and the meridians 25”£. and 

i&o^E. Xo other State has a continuous extent in longitude 
or latitude approaching this; since at last two-thirds of ciie 
coastline is not easy of access by sea, lying be>ond the Araic 
Circle, Uie Union is pre<nimcntly a continental untL Many 
Important considerations How from this. It is a dominant 
factor in its climate, and has meant that the sea has neser 
been dedsixe in Russian history. 

From this range in latitude and longitude combined with 
the physical relief, it follows that there is considerable variety 
165 
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in the Russian scene: from the *ub-lropical environment of 
Baku to the extreme cold of north-eastern Siberia, where 
Verkhoyansk has experienced some of the lotvcsi temperatures 
ever recorded (January average, - 59 "F-): from the shores of 
the Caspian Sea, 400 feet below sea-level to the glaciers and 
summits of Ccniraf Asia (Ml. Stalina, Tadihiksian, 24,600 
feet); from the cool damp weather of the low rolling country 
around Moscow to the true desert of Turkmenistan (physic- 
ally and cUmatologically closely paralleled by plateau areas 
of the Sahara); and the monsoon-type conditions of the Soviet 
Far East. Such contrasts could be multiplied tenfold, wiihoui 
including the cultural contrasts from the skilled workers of 
Magnitogorsk to the gold-miners of eastern Siberia, and the 
herdsmen of the Kaiakhsian steppes. Tropical tain-forest is 
the only major vegetation zone not to be found within the 
boundaries of the Union. The following pages attempt to 
elucidate the factors whicli give unity to this wealth of variety. 

The broad structure and surface relief of the Union is rela- 
tively simple, the mountain margins of the south and south- 
east contrasting with the lowlands of the north-west and north. 
The pivotal points of the structure are tlie three regions 
where the basement rocks arc near or on the surface (sec 
page 94). In the north-west, where it fonns part of the Fenno- 
Scandinavian shield, the basement is largely masked by sedi- 
mentary rocks, and tlie character of the surface is fashioned 
by the glacial cover, with its relic morainic ridges, areas of 
boulder clay, lakes and intricate river-ncuvork. The basement 
emerges again along the line of the Ural Mountains; these 
show themselves as a gentle swelling or low dome, much 
dissected, rather llun as a mountain range of conventional 
aspect; consequently their use to delimit Europe in the east 
is often rejeaed by geographers. They serve, however, to mark 
the transition from the plateaux and hilly lands of European 
Russia to the Siberian lowland. 

Siberia falls into two disiina regions — the western Siberian 
plain and the central Siberian plateau, divided by the general 
line of the Yenisei river. The western section has been des- 
CTibed by a French geographer as the " perfect plain." The 
slope northwards is very slight, and the older sedimentaries 
are covered by thick supex&ial deposits of glacial and alluvial 
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origin in the north and by the produa q£ extensive erosion 
in the south. The drainage is therefore immature, in the 
sense that its northern direaion is due to recent changes in 
surface level, and it is ill developed. The great rivers arc 
sluggish, branching and tortuous; the enormous accession of 
water, when the spring thaw arrives, results in extensive 
flooding. The innumerable tributaries show similar character- 
istics on 3 smaller scale, and lakes, marsh and standing water 
are everywhere. The surface relief is remarkably uniform, 
the sole contrast being that between the general level of the 
land and the broad Hood plains of the rivers. 

East of the Yenisei, the scene changes. In the north,' the 
basement rock again emerges as a plateau, svitli an altitude 
of sooo to 3350 feet, and most of the area is similar in 
character. The eastern boundary is marked by the conspicuous 
troughs of the rivers Lena and Vilyuy. The general direction 
of the drainage is no longer south to north; in the west, the 
main tributaries of the Yenisei flow westwards, and those of 
the Vilyuy and Lena to the south-east. These thickly forested 
plateaux are extremely diflicuU of access, the only line of 
approach being via the narrow valleys. 

Beyond the Lena, the scene again changes with the Verk- 
hoyanski mountains and the entry into north-eastern Siberia, 
the ranges reproducing the arcuate pattern of eastern Asia- 
They are allied in struaure to the '’young" mountainous 
regions of the south, which extend from the Caucasus through 
the Tien Shan, the Altai and the great ranges of Central Asia. 
These must only be regarded as “young” in respect to the 
older, stable areas of the north, and to their long history of 
structural disturbance having continued to the Alpine phase 
of mountain building. In their peaks, gladcrs, valleys, paroirs 
("pamir” is approximately equivalent to “alp”) and lakes, 
they present many resemblances to the Himalaya and Alps, 
regard being had to differences in position. This disturbed 
rone it one of crustal weakness abutting on the old, stable 
areas of Tibet and north-cast China. Evidence for these dis- 
turbances arc to be found along the transitional zone between 
these southern mountains and highlands and the northern 
lotviands, and some of ihcm arc clearly of relatively recent 
occurrence. Differential movements of level are visible in tlie 
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depression noi* partially occupied by the Caspian and Aral 

^'Song the courses o£ the Syr-Daria and Amu-Darya-^n- 
stantly shifting their beds in mdc flood plains— are a SOTies 
of riser terraces, the highest of 

feet above the rivers. These indicate a fall in the ljas= 'evd 
of erosion (i.e. a fall of level in the ivater 5?^'“ * 
rivers flow) to which the rivers have adjusted 
Elsewhere there is evidence of mnirable 

example, occupies a true rift valley and the late is “mparaHe 
to me Tanganyita in the great nft valley of east central 

'^n'^tite arid areas of the southwest-great ptpanses of fl^n^ 
wind or water-borne deposits — a string ° . T-inees 

along the foothills, provisioned with water from th g 

i““ "rSiis 

tones of the U.S.S.R. physical divisions of 

gencol it is continental, thaU^ ^l^fteToTrdaJ^' to'’d°isttne= 

summers, the degree of cold an prjipitatiou decreases 

from the sea, '“■'“‘"Vfllsf »Se. wS^eservations, the 
from south west to .he same direction, 

average annual i.^rctic tundra, low featureless 

The northern coas . aiils. carrying such dwarf 

country wtth .g, b^hours Summer daylighu 

vegetation as flourishes m | ^ _ lo’C. occur 

During the t"‘'L‘'”^av™e for r.o days in the 

on 180 days and sno scarcely less scs cre in certain 

’'^fcHma.rha^^a -o^^^^^ 

areas. 'Hie bv the spring thassr and much flood- 

calm tvintcr 1$ folloi>ed me *P 5 

ingt this m luru LVand south. Within this 

S.r!h=Tu.aro of the central Siberian highland, sunds 



BACKGROUND TO GEOGRAPHY 


out as the most continental in type of any permanently in* 
habited area in the world. During the winter, stable anti- 
cyclonic weather persists, dry and very cold, with long hours 
of darkness. The snow cover is never continuous, since the 
snow drifts before the winds to pile up against all obstacles; 
the rivers are frozen over for six months in the year. After 
this monotonous period, the short summer is more variable, 
being hot, wet and stormy. 

As was seen in Chapter VII, regional soils and vegetation 
are closely related to climate and the physical character and 
relief of the surface. In Siberia they combine to produce the 
group known as "podwls.” Below the humus layer, these 
soils are poor in baaeria and mineral constituents, since the 
precipitation and poor drainage wash these down into the 
ower layers where they resolidify to form a hard impervious 
pan, impeding further drainage. 

Much of Siberia also Is in the zone of permafrost, that is, 
the ground below a certain level, depending upon summer 
icmpenilurcs. is permanently frozen— an additional bar to 
g(^ drainage. The result is poor. acid, water-logged soils 
wiUt much marsh on the plains, and skeletal soil or bare rock 
surfaces on the hill sides. The vegetational response to this 
i! the tmp. ’ the vast expanse of coniferous forest, inter- 
spersed with swamps and temporary or permanent water sur- 
laces. This somewhat gloomy piaurc is not entirely unrelieved. 
In forest clearings with locally more favourable conditions 
oi aspect and drainage, cultivation is possible. Clearly, the 
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paign in Siberia would be not merely different in degree but 
in kind. The present exploitable resources of the region are 
its timber, furs, and certain mineral resources, and their 
problems are referred to later. 

Southwards the “taiga” gives way to the wooded steppes 
and then to the dry and salt steppes and die hot deserts. The 
steppe zone, of chernozem type soils (i.c. forest soils less highly 
leached and better drained than the podsols) can be described 
without great exaggeration as the life-line of the U.S.S.R. in 
Asia, since it is at once the dirca and relatively unimpeded 
line of communication with the Far Eastern territories, the 
most productive area, and die base from which the exploita- 
tion of the north must proceed. Something tvill be said later 
of the role of communications in this development. Here it 
may be noted that, as a glance at a map will show, the great 
rivers of Siberia iverc as much obstacles as advantages to pro- 
gress eastwards, since in general they (loiv northwards at right 
angles to the line of advance. TIic construction of the Trans- 
Siberian Railway was thus the decisive aa in the development 
of Soviet Asia. 

Internal migration and setdement on the southern zone of 
Siberia, from ^e Urals to Lake Baikal, has concentrated along 
this line. This region, about three-quarters of a million square 
miles in area, is probably growing more rapidly than any 
other in the Union. The open country recalls die tradidonal 
prairies of North Amer/cx With a longer growing period 
than the north (snow lying on iCo days; 120 days iviih average 
temperature above lo^C.) and some of the best soils in the 
south, the output of wheat, beet sugar and various fibres arc 
important, as is cattle raisingon die southern margins. How- 
ever, the best soils and farms arc not continuous, and much 
labour is attracted to the industrial centres. Of greater signifi- 
cance for the future, this zone is well endowed with die natural 
resources requisite for industrial expansion. Goodqualiiy 
coal is abundant, particularly around Cheremkhovo. and 
lignite, used for thermal-power production, at Krasnoyarsk. 
Hydroelectric power is being developed on the headwaters 
of the great rivers in the Lake Baikal highlands. A variety of 
metallic ores arc available, the most spectacular being the 
magnetic and Umonitc ores of the Kusunay field in die west, 
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the largest reserves in the country. A recent development is 
the steel industry at Taishet, which draws upon local supplies 
o£ iron ores and fuel. The population of this area is probably 
more than one-eighth of that of the entire Union, and is 
growing rapidly. 

Some years ago much was heard of a sensational plan to 
trarjsform the geography of western Siberia to advance the 
Soviet economy. This was generally referred to as "'reversing 
the floAv ’ of certain Siberian rivers, but although this tvas 
a fundamental feature, the significance of the plan is in the 
extent to which a whole series of geographical factors is taken 
into account. In brief, the project envisages the building of 
a great barrier dam at the junction of the Irtysh and the Ob 
rwers. to create a vast reservoir on the marshy lowlands. Since 
the fall of the land totvards the north is slight, the waters of 
this reservoir would be direaed via the Tobol river (revers- 
ing the direction of its present flow) and canals to the Aral 
bea and thence to the Caspian Sea. The advantages would 
be (1) the control of the water of the lower Ob and the re- 
duction of flooding in the spring— the river still being main- 
tained M a navigable watenvay; (a) the site of the reservoir 
would be on m unproduaive area, not more than lo per 
cent of which is cultivated; (3) the southern diversion would 
al ow a great acreage in Kaaakluun to be irrigated; (4) the 
falling level of the Caspian Sea, partly brought about by the 
ii^easing diversion of the waters of the Volga and other 
^uents for industry and irrigation, etc,, would be checked; 
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But this task Is being tackled from the north as well as the 
south. Recognizing that the key to the north is communica- 
tions, the Soviet government have for many jears expended 
much scientific research, finance and labour on opening up 
the Northern Sea Route from the White Sea to Arctic Siberia. 
As a result, considerable settlements have grotvn up along 
the lower Ob (Novy Port, Salekhard) and Yenisei (Dudinka. 
Igarka) and at Khatanga, Nordvik. Life is hard here: Sale- 
khard is on the Arctic circle, and the other ports are north of 
it TTjc tundra offers no local food resources, though fish 
supplies are good. Much has lately been made of the faa 
that in prepared and controlled a>nditions, it is possible to 
grow certain green stuffs during the Arctic summer. If cost 
is no object, there is no obstacle to such advances. It can 
provide valuable additions to diet, but does not solve the 
problem of supplies. '^Vhat is happening here, however, is of 
the greatest interest to other northern countries. Nordvik, 
for example, is in 74*N.. which is several degrees further north 
than Aklavik, the most northerly permanent settlement on 
the Canadian mainland tvhich is in any way comparable. 
Etah, the military base in northern Greenland, is another 4* 
further north, but dran-s no supplies from the immediate 
locality. The progress of these Soviet northern seillemcnts, of 
great interest to North America, is the key to the future of 
much of Siberia. The continuous de^•elopment of the great 
river valleys will provide a base for lateral expansion, but 
there are two vital obstacles to be overcome: communications 
and production. Air transpon, in any conceivable future, 
cannot meet the requirements of large-scale industrialization, 
and the capital cost of a rail or road network would be high. 
At present, apart from the lines of the Trans-Siberian Rail- 
way and its brandies, the sole stretch of railroad in Siberia 
arc the 150 miles of track between Dudinka and Norilsk. In 
the mountainous north-cast, little development is evident, 
apart from the Pacific coastal areas with their milder and 
damper climate. There, Magadan on the Sea of Okhouk is 
the outlet for a growing mining area. 

It is the Russian people who have finally given unity to 
this vast regrofi; through chouse of lucurxl lines of communi- 
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cation and the development of the railroads, they have strongly 
reinforced its physical unity. From the seventeenth century 
onwards, the Russians have, slowly at first but with increased 
tempo in this century, proceeded to fill this vacuum. It may 
be asked why, historically, culturally and demographically, 
there were these empty spaces for them to occupy. The answer 
lies, not in the related question as to why, until the mid- 
nineteenth century, not one of the great grasslands and steppes 
of the world was the seat of a stable and dynamic culture, but 
in the character of the second great division of Asia. In a 
general way, the area of Soviet Eurasia in the north-svest is 
balanced by svhat may be called for convenience, but not 
with complete accuracy. Monsoon Asia of the south-east. Along 
this iruiine margin, the lonc of contact between sea and land, 
and therefore of the cross-fcrtilitatlon of cultures, the early 
civiliations from south-west Asia to China flourished, de* 
dined, and in some instances revived. With the exception of 
China, none of these made any significant attempt to extend 
their power inland, the structure of the continent to the north* 
west and north opposing a formidable barrier to any such 
project. China, on the other hand, at the northern end of this 
garland of cultures, at successis-c zeniths of Iter power, svas 
well placed to outflank the Tibetan-Central Asian mountain 
bastion by pushing westwards. The line of her advance from 
the headwaters of the Hwang-ho. thence north or south of 
the Takla Makan to Yarkhand and Kashgar, and by a variety 
of routes across the Pamir and the Alai Shan, is one of the 
great natural corridors of Asia. In the history of Europe, its 
first recorded appearance is as Uie " Silk route ” of the Romans. 
The vast areas to the north merging into unending forest and 
the long dark days of winter, remained outside the Chinese 
consciousness. This svas indeed the "land of darkness,’’ as 
alien to them as it was to the early Arab world. 

Thus China moved westwards across Asia in the neighbour- 
hood of the 40th parallel of north latitude. When Russia 
entered Asia, the main advance svas eastsvards along the 55ih 
parallel. It would be an oversimplification to see in this an 
explatuiion of Russian-Chinese relations, but it was not until 
Russia at end of her long overland trek was threatening 
China in the more vital Mandiurian area that serious conflict 



U.S.S.R. — A GEOGRAPHICAL APPRAISAL 175 
between the uvo powers arose. In taking possession of north- 
ern Asia, therefore, with one vital exception, the Russians 
were faced toth the unorganized and ineffectual opposition 
of a lew hundred thousand indigenous inhabitants. The ex- 
ception was in the arid steppes of the south-west. Betsveen 
the 40th and 55th parallels, the dominant power over long 
peri<^ had been the nomadic horsemen, Huns. Mongols and 
Tartars, who at one point of time provided dynasties for 
China and at another threatened the emerging states of the 
North European plain. China dealt with them in her own 
fashion; Russia reached a final reckoning with tlietn in the 
nineteenth century when the fabled dties of Merv, Tashkent 
and Samarkand passed under her rule. 

This duality the Sos-iet constitution recognizes in a striking 
fashion; Siberia forms with European Russia, the Russian 
Socialist Federated Republic; the south-west is divided into 
separate Soviet Socialise Republics. Kazakh, Turkmen, Kir- 
giz, Usbek and Tadzhik. 

Just as the contaa or fusion of cultures in the south-east 
of Asia stimulated the gross th of expanding civilizations and 
the Chinese advance into Asia, so the Russian advance from 
the north-west grew out of the blending of medie^'al Euro- 
pean strains. The fundamcnul stock was Slavonic, with some 
Scandinavian admixture. The kernel, or growing point, of 
the Russian state \^‘as the forested region of low relief about 
the basins of the Volkhov, western Dvina and upper Dnieper 
rivers. ^V^lh short portages, these provided a water route from 
the eastern Baltic and Lake Ladoga to the Black Sea and the 
Mediterranean. This was used in the early Christian era by 
Varangians and Norsemen to reach and trade with the heart 
of eastern Greek civilization and, until the Turkish inroads, 
the cultural centre of eastern Europe. Byzantium. Up the 
Dneiper spread in reverse. Orthodox Christianity, Greek 
learning and alphabet in die train of exotic trade goods. The 
first centre grew up on the Dneiper at Kiev, near the trans- 
ition from forest to souilicm steppe, below the junaion of 
the Prypiat from the west and at the junction with the Desna 
from the north-cast. The height of Kiev's prosperity came in 
Uic thirteenth century, but was ended through its exposure 
to the inroads of die Tartars from die cast. The cinbry o Rus- 
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sian sute retired northwards, goding safety in the labyrinth 
of forest, river and marsh. There it continued to cohere 
around two centres, Novgorod controlling the northern route 
and so the Baltic commerce and the expanding fur trade, and 
Moscow. The latter was definitely the frontier post advanced 
towards tlte east, removed from the quarrels of Baltic mer- 
chants and colonizers, and estranged by religion from the 
Catholic Polish kingdom. The position of the city on a tribu- 
tary of the Volga opened up new horizons on the Caspian Sea 
and beyond. Turning her back on Europe and facing east- 
wards, Russia began the long march aaoss the empty con- 
tinent. As the land tvas cleared and the trade in furs expanded, 
the Grand Duchy under a ruthlessly determined dynasty 
pushed ahead, meeting, when the Tartar threat had been 
defeated, with very Uitie organized resistance. She was also 
provided with a northern outlet at Arkhangelsk on the ^Vhile 
Sea, which outflanked the Baltic trade monopolists. There a 
new contact was nude — ivith the Tudor merchants seeking 
furs to siitsfy the luxurious tastes of the court of Elizabeth T 
It is a curious historical reflection that the Russian eastward 
advance in iu early stages drew some support from this early 
economic link with England. Out there is more significance 
than this in early Anglo-Kussian relations. There is a remark- 
able parallel in the position and evolution of the two coun- 
tries in the sixteenth century. Both were young, vigorous 
states on tlie margin of Europe; drawing stimulus from their 
past, England from the world of Rome, Russia from that of 
Byzantium, but both contributing their own characteristic 
genvus to human organization. Each was on the brink of a 
great leap outwards, England westwards across the ocean, 
Russia eastwards across the conuneni. While the first English 
colony was being established in North America, the Russian 
advan« guard was beyond the Urals. With such diffcienccs 
in objcctnc and direction no real clash of interests was to 
arise. In fact, with sotne minor exceptions, there has been 
no major clash, sasc for the blunder of the Crimea war. There 
has been a further common interest; with outward-looking 
views, tlic policy of both has been the rather negative one 
of preventing Europe from falling into the grasp of a 
single dominant power; on three occasions in the past 
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century and a half they have worked together to this end. 

It is unnecessary here to describe the Russian advance 
across Siberia in detail. As much use as possible was made 
of the rivers, svhere their direction coincided svith that of 
the general advance, and by 1647 Russians svere on the Pacific 
coast. The approximate limit of expansion tvas determined 
when Chinese armies defeated attempts to secure the lower 
Amur valley and brought about the Treaty of Nerchinsk. It 
was not for a considerable time that Russia made any effort 
to break through or turn the southern barrier. Her defeat 
by Japan in 1904, when Manchuria was given up, stabilized 
the situation in this quarter tor the time being. What is 
significant is the relative rapidity and uneventfulness of the 
conquest. In many commentaries upon this era, cmpiiasis is 
laid Upon the sea: phrases are employed such as “the urge 
to the sea." and occasionally there is a suggestion of a "race 
to the sea." This is to misundersund the geographical setting 
and the historical circumitznees. The prime object was to 
occupy and control a great remote natural region, and Rus* 
sian policy can be seen as the resolution to uke in sulfident of 
the mountain zone for strategic security, to ch^o^sr. as it tvere, 
a " Russian wall " around Siberia, a defensive measure com> 
parable to the construction of the Creat Wall of China. The 
sale of Alaska to the United Sutes in 1867. i.e. the withdrawal 
from the sole overseas venture, is particularly significant. It 
is true that from time to time, coninzy poUcics have tempo- 
rarily won support, e.g. in Penia and in the Black Sea, but it 
is surely more significant that they have not been pushed to 
the logical conclusion. 

Arising in part from considerations of Russian policy in 
Central Asia, a hypothesis of historical geography ad^'^nccd 
by the Oxford geographer. Sir Halford Mackinder, attraaed 
much attention in the first half of this century. Put briefly, 
he argued that (1) in the future, land power will be decisive 
in world affairs; (a) the greatest land area is In Eurasia, and 
the heart of this is the area w'ith Arctic or continental drain- 
age. i.e. largely the area of the U.S.S.R. (see page 180); (3) this 
area is being rapidly opened up by transcontinental railwa)s 
and coloniution, and will become a basis of power, occupy- 
ing the central strategic position in the world; (}) Uiis is the 
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’’Heariland,*' dominating the “World Island,” and "Wlvo 
rules the World Island commands the World." 

In its historical setting, this bold gcneraliration was attrac- 
tive. It took account for example, of the Russian advance 
into Asia, culminating in the opening of the Trans-Siberian 
Railway; of the increasing strain the maritime powers were 
experiencing in building and maintaining potverful modem 
navies; of the theoretical strategic advantage, i.e. the use of 
interior lines, which a power occupying a central position in 
Eurasia would possess; of the geographical theories of space 
and position developed by German geographers, particularly 
Fric^ch Rauel. 

Much of Mackinder's thesis is indisputable, but some of 
his argutncnis were misconceived or have not worked out as 
yet in the way he foretold, and too much importance has been 
attached to the whole theory. Even today, with all Soviet 
progress taken into consideration, Siberia, as has been seen 
above, is far from being a developed country, and much of 
the renuinder of the "heartland” might be more aptly dcs- 
aibed as a "dead heart.” Mackinder also overemphasized 
the " heartland " as an area from which its nomad peoples, 
taking advanuge of the " interior lines " had been able to 
threaten or overrun marginal communities. It is true tliat at 
various times these nomads have overrun Eastern Europe, 
the Near East, India (Ute Mogul Empire) and China. But to 
view the history of Asia exclusively from this point of view 
is dangerously one-sided. Much more significant for world 
history, has been the counter-movements and the growing 
power of the marginal, maritime states. The decline of the 
nomad world, incidentally, illustrates the long-term debilita- 
ting eticcu of geographical isolation and its opposite, the 
fertilizing and invigorating results of maritime contacts — the 
ocean as tlic life-blood of civilization- Mackinder could not 
be expected to foresee tcdanological advances or their impact 
on world affairs. Strangely enough, for a geographer, he 
appears to have been misled by his maps. Had he contem- 
plated a globe in this connection, he Vr'ould hardly have placed 
so much cniplusis on the isolation of his ” world island.” 
His rough Mermtor skctcli map conceals a significant factor 
m the global position of northern Asia vu-d-ui's North ^Vmcrica. 
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He regarded the northern coastline o£ the island as inviolable 
since it was washed by his "Icy Sea." Technological advances, 
particularly in aviation, have removed this fancied safeguard, 
and a map on a projection other than Mercator reveals a 
truer relationship. 

Signilicantly, when Mackinder first propounded his h)'po 
thesis, L. S. Amery contributed a massiv e critique, the essence 
of which was that with the development of tlie aeroplane, “ a 
great deal of this geographical distribution must lose its 
importance, and the successful powers will be those who have 
the greatest industrial basis." Tliis far-sighted dictum has 
certainly stood the test of time. Mackinder overlooked tempo- 
rarily the cardinal fact that world position (the aaual position 
on the globe), as history has shown, is relative to the contempo- 
rary situation and technological stage. In this respect there 
is no inherent, eternal, geographical value, and certainly no 
one “world island." 

Geographers who have accepted «'/fh certa/n reserrafrotM 
the cssentiab of Mackinder's analysis have attempted to find 
new heart-lands in the U.S.S.R. Tlvat certain areas have 
recently been developed as industrial zones in the Urals and 
beyond is uncontestable, but they can be accounted for with- 
out reference to the "world island" theory. /Utcr all, one 
Soviet aim must be the colonization of Siberia, and in modern 
conditions this connotes an industrial base. That, in the light 
of second \VorId ^Var experiences and later trends, location 
in Siberia offers certain advantages is a secondary considera- 
tion. The trend of national planning in Soviet economics, 
also, is now against giant concentrations. These may have 
possessed prestige value in the past, but experience has shoun 
that their advantages may be outweighed by other factors — 
long hauls for raw nutcrials which place strain on the com- 
munications. plus the problems of supplying a dense concen- 
tration of population, and the reverse problem of distribut- 
ing the finished produas. Other difficulties can also arise, 
c.g. water-supply, housing and similar social services. 

To c3ncludc this chapter, therefore, a brief summary of 
recent trends in the Soviet, with emphasis on the “growing 
points," is appropriate. Communications, in a country of this 
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size, must have a high priority; more ratlu’ay construction is 
probably being undcrti^cn than in any other country in the 
svorfd. Tfic Trans-Siberian Railway, now double-tracked, has 
been provided with numerous ofishoou. one of the most 
important being the Turksib line whidi. leasing the trans* 
continental railway as Novossbitsk, provides communication 
niih the Lake Dalkash region and the south-west. Another 
significant projea is the prolongation of Utc Trans-Siberian 
from the Krasnoyarsk repon u» KoinsomoUk on the lower 
Amur, which would pass Ijkc Baikal to the north. The rail- 
way's system lias also Tcccmly been linked with Pekin. 

Industrially and dcmographically, the Soviet base is stilh 
ipeaking generally, west of the Urals. Elsewhere growth is 
most important in the area itntncdiatcly cast of die Urals, 
disconiinuously in die zone served by die Trans-Siberian rail- 
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^vay and in portions of the autonomous republics near the 
south-western mountain border. Except in concentrated areas, 
the distinction between ^Vcst and East in population density 
is still very marked. In the central industrial region of Euro- 
pean Russia (Moscow) and in the Ukraine, for example, it 
reaches soo persons per square mile. In western Siberia the 
overall comparable figure is 15. and in eastern Siberia as losv 
as 2-5. However, as has been pointed out, such figures conceal 
considerable variations; in the Kemerovo district, ^Vesl 
Siberia, the density rises to 80, and around Krasnoyarsk, 
Eastern Siberia, to 8. It follows from these figures that large 
areas of northern Siberia are very scantily populated or virtu- 
ally empty, save for limited areas. A number of these are on 
the lower course or estuaries of the great rivers; Novy Port 
and Salekhard on the Ob; on the Yenisei, Dudinka — Norilsk 
~-Port Igarka. Norilsk, for a city beyond the Arctic Circle, 
has the large population of 108,000. These and other northern 
ports have been developed in connection with the Northern 
Sea Route, maintained In the summer from the White Sea 
along the Arctic coast. 

Away from the coast, centres for the do elopment of interior 
Siberia are expanding. An important point in this respea is 
Yakutsk and the upper valley of the Lena river, in an exten- 
sive coal and lignite basin, and placed to exploit the mineral- 
producing regions of the Central Siberian plateau and the 
Verkoyansk mountains. Irkutsk, an old pioneering foundation, 
has a population of approximately 70,000. In the Far East, 
the Vladivostok area and ilic lower Amur valley, ivhere the 
town of Komsomolsk has been created, is the scene of rapid 
expansion, based on local supplies of coal, mineraU and oil. 
(Vladivostok, 363,000; Komsomolsk, 177,000.} 

In the south-west, the U.S.S.R. has a completely diflercnt 
set of circumstances with whicli to contend. Here it Is die lack, 
rather than the superabundance, of water which constitutes 
the problem. A glance at the progress achieved in the Kazakh- 
stan Soviet Socialist Republic will indicate its scale. The 
greater part of the Republic, save for die hills and mountains 
of the south, is lowland, hot desert and salt plains in the south, 
merging northwards into dry steppe and then into an area 
with a efimate resembling tfut of ific southern Siberian zone. 
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Before ihe Soviet period, it was a land of nomads, with a few 
centres of settled life in towns on central Aslan caravan 
routes. The northern portion has been one of the centres of 
the recent Virgin lands ” development, where by dry-farming 
methods (i.e. tlic technique of preserving in every way the 
low water content of the soils, avoidance of deep ploughing, 
shelter-bells to protect the surface from Uie hot dry winds) 
grain production has been greatly increased. This method 
js admittedly extensive, rather than intensive, and yields are 
low, but the considerable area brought under cultivation 
provides a grain surplus for export. In the south, irrigated 
areas extend down the river valleys, where cotton and rice 
crops arc important. But it is in industrialitaiion that the 
significant progress lies. By careful prospecting, a variety of 
resources have been revealed. Supplies of energy arc abundant 
m the great wal-mining centre of Karaganda and from hydro- 
cleciric installations in the south. Local supplies of ores arc 
plentiful, so tliat an iron and steel industry has been estab- 
lished on tile Karaganda coalfield, and copper and other ores 
arc smelted. Kazakhstan, from being a sparsely populated 
frontier zone, eccentric to the lieart of the U.S.S.1L, is now 
being firmly integrated into the Soviet economy. 


Since this chapter is concerned mainly with present-day 
position in Asia, little 
hrn.iel°f" ^ropcan Russia. Despite dunges 
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All these regioni are being doscJy integrated sWlh the 
industrial areas around Moscow and Leningrad. Once again, 
therefore, there is emphasis upon communications, correlated 
with poiv'cr production and, in the south, svith irrigation. 
The overall plan in progress necessitates the reconstruction of 
the loAver reaches of the Dnieper, Don and Volga rivers. Thus 
six dams of hydro-electric stations will remould the Volga 
into a great “ stains-ay," still navigable, while a large reservoir 
will be established near Kuibyshev. The Volga-Don canal 
links the two rivers between Kalach and Volgograd (formerly 
Stalingrad), and extensive ^instructions on the lower Dnieper 
and Don irrigate the Crimea peninsula and the arid steppes 
south of Rostov. 

The U-S-S.R. has been dealt svith in detail to provide a 
concrete example of the application of geography to national 
planning. By western standards the sole of the operation is 
gigantic, but its prime interest docs not lie in that aspect. 
In many regions the planners staned, as it were, from stratch, 
with the advanuge of being in a position to apply experience 
gained elsewhere to a clearly defined objective, regardless of 
local interests or traditional %vays. In three or four decades, 
material standards achieved elsewhere in almost tsvo centuries 
have been rivalled, though not yet surpassed. The aim, 
economically, has been to develop a series of regions, each 
to a large extent self-contained, but also oriented to supply- 
ing surpluses for the development of the others. Thus Siberia 
supplies Kazakhstan with timber, and Kazakhstan sends her 
grain surplus to the Ural industrial region, u’hich in turn 
supplies both with heavy maclunery, and precision tools. 
Theoretically, in 3 country of continental dimensions and a 
wide range of resources, and with each region becoming more 
closely adjusted to its environment, a complete equilibrium 
should be adiicvcd. The Soviet Union, being practically 
self-sufficient in food and in all die resources necessary for 
twentieth-century industry, can proceed on her way without 
those considerations of supplies and markets which trouble 
many nesfem nations. 

In practice, it i$ improbable that so complicated an opera- 
tion can proceed wiilumt set-backs. Apart from day-to-day 
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Iiazanl], such as crop failures, the breakdoxtn of large scale 
innovation through icchnial defects or over-optimism, there 
are more fundamcnul dillicuhics to be overcome. Ceniraliu* 
tion of control on this scale imposes an enormous strain on 
the dtcision-maWing organ, and demands a higiv standard of 
co-ordination and responsibility from top to liottom of the 
hicrardiy. Since every conitngcnc)' cannot be foreseen, a high 
degree of {lexibiUty is also ncccsury. if failures arc to be 
avoided. 

Physically, in a country of continental site, the system 
throws an enormous strain on communications. Tlierc are, 
however, many counter-balancing advantages, economy of 
large scale units of produaion. for instance. Hut from a geo- 
grapher's point of view perhaps the most important is the 
opportunity of applying geographical techniques over the 
whole country. Tlie ^viet have followed this wholeheartedly, 
and in fact geography, in the cduotiona) system, is largely 
organited to this end. After graduation geognphers, as all 
scientists must, as officials of the State, spend two to three 
yean as members of research expedition) in the field or in 
working up the results for praaical appliation. Such pro- 
cedure may not be in the western .lodemic tradition, but 
witliin the Soviet ambit it is a logical development. 



CHAPTER THIRTEEN 


Developing Countries in the Tropics 


A s has been seen in earlier chapters, there are countries at 
all stages o£ economic and social development, from those 
which offer their peoples little more than mere subsistence 
to those enjoying or at least possessing all the accompaniments 
o£ a modem highly organized industrial society. Tliose now 
usually referred to as "developing countries” (a term con- 
sidered less damaging than that formerly current— " under* 
developed countries ”) are those in the lower half of the scale. 
Owing to the course of history, many of these are in /\sia, 
Africa and South America, but this is not necessarily the case. 
To assess what the developing countries lack, u-e may there* 
fore note the characteristic features of the Industrial countries. 
Briefly, these are a relatively high density of population, an 
agriculture capable of furnishing about half of its food-supply, 
a highly organized industrial system, representing many years 
of capital investment, the application of modem technology 
and the labour of a body of skilled workers, access to adequate 
supplies of raw materials, and a ivorld wide oommerdal and 
financial network. The possession of these has resulted in the 
population as a whole enjoying a high standard of living, 
including advanced educational facilities, and an cflicient 
public health service. Other things being equal, these con- 
ditions result in a continuing rise of standards — an efficient 
industry and expanding ovencas markets make more funds 
available for improving living conditions and for raising 
educational sundards— hence a more effective and skilled 
labour force dircaed by better technologists, contributing to 
a more efficient industry, and so on. This is. of course, a 
theoretical conception; social, political and geographical 
faaon may accelerate or retard the process, and so quicken 
or slow down the rate of progress. 

/In index of this progress is furnished by (he material 

>85 
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Standard o£ living. The {undaroental factors arc the movement 
of population (numbers, rate of growth, age categories, pro- 
portion of the sexes, eic.^ and the consumption of food. If the 
former is growing rapidly and the consumption of food, al- 
ready low, is only Increasing slowly, the population will not 
possess the vitality necessary for national development. The 
root of the problem, for developing countries, is, therefore; 
how can food supplies be increased so that not only will the 
living standards of the agricultural population be raised but 
a sufficient margin be made available to support those engaged 
in the technical, educational and administrative services essen- 
tial for economic advance, and for the industrial classes who 
must supply, among other needs, the tools for raising agri- 
cultural output. The problem is eased in many cases where 
the country possesses natural resource from which their own 
needs for raw materials can be met, and especially those 
which are in demand on the world market. Extreme cases are 
the resources in oil which have enriched the countries of the 
Middle East, the uranium deposits of the former Belgian 
Congo, the copper ore of Northern Rhodesia, and the cocoa 
production of Ghana. It is resources such as these which can 
"trigger-oil'' national development, by earning funds for 
capital investment. The position of less-favoured countries is 
more difficult, and the effort " to pull themselves up by their 
own bootstraps" must necessarily be arduous and even pain- 
ful. 

It is here that the developed countries can assist. The 
simpler method — though even this can run into difficulties 
and opposition — is the provision of capital funds for equip- 
ment and of markets for exports. There are however limits 
to what can be done in this way. It is also possible for other 
countries to make available their surplus food stocks — as in 
fact the United States has done to a quite considerable extent. 
But there are also limitations to such help. Wholesale re- 
distribution of supplies could not be effected without serious, 
perhaps disastrous, effects on world markets. But, of more 
importance in the long run, such measures are in general 
merely palliatives. These stocks are better used in times of 
emergencies, for the relief of famine and other disasters. The 
only lasting solution is to asust the developing countries to 



DEVELOPING COUNTRIES IN THE TROPICS 187 

become self-supporting in the broadest sense. To impart all 
that is summed-up in the phrase "know-how” is the best 
service the “haves” can render to the “have-nots;” educa- 
tional facilities, technical training, and specialist advice. In 
the end, therefore, the solution rests with the developing 
countries themselves. Their task admittedly is not easy: there 
are old prejudices to be overcome, habits and customs to be 
revolutionized and, in many instances, a totally netv way of 
life to be evolved and practised with initiative and tolerance, 
The developing countries, it is almost a truism to state, are 
at the point where the western nations stood one hundred 
and fifty years ago. The geographer can only urge them to 
reflect upon the teaching of the Frencli geographer, Paul 
Vidal dc la Blache, and to see in their country innumerable 
possibilities and the opportunities for human initiative. One 
point to be emphasized is that the choice between continuing 
on more or less traditional lines or endeavouring to acliievc 
the economic “take-off” necessary to enter the tvorld of the 
twcnticUi century rests entirely with the individual country, 
though it is fair to say that few have been unable to resist 
pressure to move in that direction. It is not for tlie geographer 
to make the choice, but. the decision having been taken, he 
is qualified to advise upon a balanced plan and to warn of 
probable consequences of ignoring geographical considcni- 
tions. 

The following comments apply to developing countries in 
the tropics, and it is necessary to examine them from the point 
of view of their populations. In a general way, tlicy fall into 
two main groups, long-settled areas, with dense popubtions 
and a relatively high rale of natural increase — Uie Indian sub- 
continent and the greater part of Indonesia — and the ” newer ” 
countries, less densely populated but wiiii a rapid rate of 
population increase— the tropical Alrican and Soutli American 
countries. In these instances the rapid growth is brgcly due 
to the effects of prcvcniiv'c medicine and improved hygiene 
in reducing mortality rates. Parallel with these increases in 
population growth, the production of food lias also increased 
— but the crux of tlie problem here is that the rate of increase 
of population is often greater than tlut of food produaion. 
The following approximate figures for 1959/60 (J939 : 100) 
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indicate ihe dimensions ol the probUm; the Far East, popula* 
lion, i-jo, food, 135; Africa, 1 17, 14*; Latin America, 170, 165. 
The comparable figures for Europe arc revealing: population 
no, food 150. It should be adilt^ that the gap is closing in 
the Far East and Latin America but in recent yean it has 
widened in <Urica. 

This situation is serious in itself, but there is a further 
consideration. Compared with world standards of nutrition, 
these peoples were undernourished in 1939: therefore the 
trend in the intersening years has been for the Icsel of 
nutrition to decline. In other words, these countries have 
growing populations with poorer standards of living. The 
question of standards of nutrition is one whiclt has raised a 
great deal of controversy especially wlicn associated with 
arguments over the proportion ol the svorld's population 
whidi is undernourished or aaually starving. Tlie usual 
course is to express the cliaractcrisiic diets of various types of 
countries in calorics a head per diem. One party u'ill argue 
that those countries which fall markedly below the North 
American or \Vesi European standards are obviously under- 
fed. Oihen argue that there is no proof that the nutrition 
requirements ol a tropical population are necessarily those 
of the population of New York or Brussels. As there are no 
comprehensive studies of the tropical requirements, the prob- 
lem cannot be settled by direct staiiuical comparisons. But 
tlierc is sufTicient knowledge to reach broad conclusions. It 
is known from reliable observations in Britain that a reduction 
in the total daily calorie intake by soo calorics produced a 
small but definite loss o! body-weight in adults during the 
period of reduaion. It is also well established that under- 
nutrition is a porverful factor in lowering resistance to tuber- 
culosis particularly, but also to a lesser extent to infectious 
diseases in general. Temporary severe periods of semi-starva- 
tion, such as natural famines, in all pans of ibe world, clearly 
produce loss of weight and reduction of physical activity and. 
what is perhaps equally serious, mental dullness and apathy. 
But. a matter of great significance, it is the quality of the 
nutrition not less than the quantity that is important. In 
tropical countries, with little variety in foodstuffs, and reliance 
upon cereals and starchy roots, there is a lack of vitamins and 
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essential mineral requirements, leading to certain deficiency 
diseases. Travellers in tropical countries have sometimes 
noted the poor agricultural standards ol the native populations 
and have attributed this to the apathy and laziness of the 
cultivators. The reverse, however, is almost certainly the truth; 
apathy, induced by deficiency diseases. leads to poor standards 
of cultivation, and a vicious circle may be set up: deficiency' 
diseases — poor cultivation — further deficiency' diseases, and 
so on. 

From these considerations it is reasonable to assume that 
the food output of tropical countries is too low', or at the very 
least, that, per head of the population, it should not be allowed 
to fall any lower. The following table, viewed in tlie light of 
the above, is illuminating: 

Protein Intake 
Grams per head per day 

Total Protein Animal Protein 


Far East 

52 (India) 

6-9 

Latin America 

51 (Peru) 

, 8.3 

Europe 

85 (England & Wales) 

411 

N. America 

S4 

857 


Population and Income 
Per cent of world total 



Populalion 

Income 

Income 

Population 

Africa 

7.1 

x-x 

0-31 

Far East 

5*'l 

ix-3 

o-xs 

Latin America 

7-oi 

4-7 

0-63 

Europe 

**-94 

37-7 

»'7 


One aspect of the problem is indicated by the figures for the 
yields of ceruin crops. TIic discrepancies shown appear to 
be too great to be explained by climate and soil difiercnces, 
and suggest that iccliniqucs and quality of bbour must 
account for some proportion of them. 
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Yields, lOO Kilograms per Hectare 



Wheat 

Rice 

Animal Products^ 

^Vestem Europe 

»7 

48 

1-65 

Latin America 

11 

16 

.41 

Far East 

9 

S 3 

.16 

Africa 

6 

10 

•24 


Before examining what can be done lo improve food pro- 
duction in the tropics, some account must be taken of the 
geographical conditions. For the purpose of this chapter, the 
tropics are taken to be those lands with moderately high 
temperatures and high humidities throughout the year. 
These conditions occur over much of equatorial Africa, the 
Amazon basin and south-east Asia, though it must be remem- 
bered that variations within these divisions (raiCTO<liroatcs) 
occur locally. This regime has marked effects upon the soils, 
which, speaking generally, are poor, and tend to degenerate 
rapidly. Owing to the heavy precipitation and high tempera- 
tures. the soluble constituents-^ascs and nitrates>.-are 
carried asvay quickly. Much the same happens to the humus 
cover; though much or^nic material is deposited on the su^ 
face, particularly in dense forests, it decomposes rapidly and 
is likewise washed out, (or soils ladting in humus are pool 
retainers of water. The loss of nitrogen in this way is particu- 
larly serious. This process is accelerated in bare ground, where 
there is more water to percolate than in dense forest. 

These soils, besides being poor in quality, are also subject 
in the tropics to two destructive processes. Erosion on steep 
slopes without a cover of vegetation is particularly severe 
under the force of the violent outbreak of the rainy season. 
At other times, the bare surface may also be whipped by 
violent winds. The process of the '' latcrization " of soils is 
equally inimical to vegetation. A laterite soil is the end pro- 
cess of the leaching rcfeiTcd to above; it is infertile because it 
has lost all plant nutrients, and because, being compact and 
impermeable, no plants Can obtain a foothold in it. Lateriza- 

■ Expreued in uniu catobiiUng pioductioa milk ind m»t per tmact uE 
caiile. 
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tion is most soere in hot regiom with a definite wet and dry 
season, but can develop to \'ar}'ing degrees in the equatorial 
region of great heat and constant rainfall. 

These ojnditions also fatour a multiplicity of insects and 
baaeria rvhich propagate many terrible diseases unknoHTi 
in temperate regions. These are often mortal to man and 
beast, but even when they are not, their debilitating effects 
— torpor, physical weakness and mental depression — add a 
third element to the vicious circle of insulfident nourishment 
— poor resistance to infection — declining food production — 
further decrease in nourishment. Malaria, springing from 
heat and standing water, and conveyed to man by various 
species of the anopheles mosquito, with its after-effects, is 
the scourge of the tropics. Though much has been done to 
eliminate it. by destruction of the larva, drainage of ss^ampy 
areas and the use of antibiotics, it remains a constant threat, 
liable to recur if vigilance is rela.vcd. There are other tropical 
diseases, endemic and cptdemic^intcstinal diseases are par* 
liculorly widespread^ut the main point to be made here 
is their relationship to losv standards of nutrition. 

k is often supposed that the tropics ore particularly rich 
in supplies of Umber, and thus have a saluable exploiuble 
resource. IVlilIe it is true that an exceptional number of 
species are present, die limber b usually soft and of little 
S'alue, while the number of species militates against s)Stematic 
production. Great care must also be taken in clearing forests, 
lest the exposed surface suffers rapid erosion. Tlie types of 
forest and vegetation is often a guide to the value of the soils; 
but in some instances a spedcs flourishes because it is nourish- 
ing itself upon its own fallen foliage; when the trees are 
removed, the inherent poverty of the soil is revealed. 

Over the centuries die indigenous populations have evolved 
systems of agriculture which arc adapted to local condidons 
and which, though differing in detail, have a fundamental 
resemblance. Their purpose is to conserve the soil and to 
maintain some fertility— or. in other words, to avoid taicriia* 
don. The procedure is approxirrutcly as follows: a patch is 
chosen which, from the existing vegetation, is considered to 
be reladvcly fertile. Some trees are felled, ajtd the busli 
cleared and burnt, so that the khI b enridved by the advet. 
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and the surface is broken down. The net value of burning is, 
however, doubtful, as the fire destroys not only the brush- 
tvood but also the humus. Nevertheless, since it is a rapid 
method of clearance for a people armed only with primitive 
tools and is labour-saving, it is widely practised. The time 
of firing must be chosen with great care; if done too early, 
the brushwood is not sufficiently dry to bum easily; if too 
late, it will be too wet- Irregularities in the onset of the rains 
can therefore be damaging. The surface is little disturbed by 
tillage, since much hoeing or ploughing increases the risk 
of loss by wind or rain erosion. Sowing lakes place after the 
first rains. K wide variety oi crops are sown though one wiU 
usually predominate: for soil proieaion, a thick plant cover 
is aimed at. Wherv the harvest has been taken, some hoeing 
and weeding is done if the patch is to be cultivated for more 
than one year. The main crop is generally rotated from year 
to year. After a period of from three to five years, it is aban- 
doned. and may be left to regenerate for as long as 15 to 30 
years. Large areas of former rain forest are therefore under 
secondary growth, or if carelessly cultivated, ruined by soil 
erosion. These patdies, seemingly scattered haphazardly in 
the forest and untidily planted, appeared, not surprisingly, 
to early alien observers, accustomed perhaps to the neatly laid- 
out and carefully tended fields of the English countryside, 
to be convincing evidence of the laziness and irresponsibility 
of the native cultivators, and it was some time before the 
reasons for such systems were appreciated. " Shifting agri- 
culture,” as it is sometimes rather inaccurately called, bears 
some resemblance to the old three-field system with rotating 
fallow common in svesiem Europe. 

For various reasons, including restricted space in the clear- 
ings and the prevalence of killing diseases, animal husbandry 
was never widely practised, so that mixed farming, using 
animal manure, on the European model, did not develop. 
Refuse from the village might be spread on the clearings, 
but tropical conditions do not favour a rich, well-tilled top- 
soil. This "shilling agriculture** had certain significant 
results. Neglecting the queulon of yields, it required a rela- 
tively large area, since the *' fallow” forest must also be in- 
cluded, per head of population. A rotation of as low as twelve 
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years meant that only about 8 per cent of the total was in 
cuIti\aiion in any one year. Since the clearings would gradu- 
ally move further atvay from the village, time was wasted 
in the journey to the Helds. Alternatively the village could 
be moved periodically to a new wie, a solution which did not 
encourage investment of labour in domestic improvements. 
The density of population would therefore be Imv, a relatively 
high figure tvould be 30 per square mile. (At the same average 
figure, the population of England and W'ales tvould be less 
than two railUon.) 

Taken as a whole, the structure and the rocks of the African 
continent do not favour the formation of good soils. Of great 
age and subject to long erosion, they provide fetv of the neces- 
sary mineral constituents. The richer soils are from the more 
recent series, and have been mostly deposited in the lower 
valleys and mouths of the rivers, ^iore productive areas are 
therefore found in the deltas and on areas of recently exposed 
marine sediments, as in the Gulf of Guinea. The conditions 
are therefore suiuble for the cultivation of swamp rice, and 
this is now groivn successfully In Sierra Leone, for example. 

From what has been said. U is clear that to raise the 
nutrition standards and provide for the rapid growth of 
popubtions in Africa is a formidable task. The first stage is 
the introduction and populariiation of methods leading to 
more intensive cultivation. The provision of more sophisti- 
cated implements, in place of the digging-stick, hoe and axe, 
also assist, but if the plough is widely introduced, care must 
be taken to avoid deep ploughing. Where appliable, contour 
ploughing, that is, along, not down, the slope, should be 
encouraged, to prevent gullying and soil erosion. Much can 
also be done by growing suitable green crops which can be 
ploughed in. thus stabilizing the soil and increasing fertility. 
The retention or planting of trees to provide shade and pro- 
tection from the wind, also contributes to these ends, and 
the iniroduaion of new crops of greater nutritive value can 
also help. In this connection, it is worth noting tlut the best 
food-crops in tropical /Vfrica arc introduaions from America, 
c.g. maize and the sweet pouto. The goal must be the com- 
plete abolition of shifting cultivation. In the Congo, a more 
ratioiul technique has been tried out: cads family clears a 

N 
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limited area o£ forest, extending it eadr season. Food crops, 
c.g. maite, arc planted first, then cotton as a money crop, 
then cassava and bananas together for food. The cassava is 
dug alter two years, \OiUc the baiuna plants, besides yielding 
food, also shade young, newly-planted forest trees. In time 
the latter choke the banana plants, and desclop into a new 
forest. Thus, it is hoped, in fifteen years or so Uic forest and 
dtc productivity of the soil will be restored: in oilier words, 
cultivation moves along a ‘'corridor*’ leaving, unlike the 
old "shifting" method, a restored forest behind it. vks for 
ilte improvement of animal husbandry, this it pcrliaps an 
even more dilficult problem. The tropics in many ways arc 
much less favourable to cattle than are the temperate regions. 
Thus there is a lack of well-founded traditional meitiods, 
and western scientists have mudi research still to do on con* 
ditiotu which arc strange to them. However, more attention 
to standard procedures can do much : avoidance of overstock* 
ing. rotation of pastures, conservation of trees for shade, re- 
moval of undesirables, eoiurol of pests and tvild animals, 
provision of watering-points, assistance in bad seasons. 

Thus far, we have been considering farming in small units 
for local consumption. In connection with national develop* 
ment, the question of large-scale production of spedalited 
crops for export will arise. The example ol cocoa growing in 
Ghana is well-known. This is a commendable instance in 
that, requiring much labour, it is best cultivated on family 
holdings by indigenous fanners. Cultivation is not compli* 
cated, and provided it Is properly conducted, does not exhaust 
the soil. The cocoa bean of Ghana is also fortunate in being 
virtually a monopoly, and thus cams valuable currency on 
the world market. 

There is another side w the picture; the expansion of 
cultivation has resulted in the virtual destruction of the 
original forest, which was a more eQcaive conservator o! soil 
fertility than the cocoa plantations. Moreover, pure stands 
of one particular species of tree result in the propagation of 
a disease, “ swollen shoot," which not only destroys the cocoa 
palm but spreads to other trees. This necessitates expendi- 
ture on research and also has repercussions on relations be- 
tween farmers and the Government. Nor is the intemation j 
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aspect entirely happy. As an ocport CTop. the price of cocoa 
is related to the world market, and conditions, beyond the 
country's control, can affect its level. These effects arc particu- 
larly serious svhen, as in this instance, the crop is a main- 
stay of the economy. The old adage, "Don’t put all your 
eggs in one basket" applies with especial force. But the 
plight of countries which base relied on one or t^vo main 
export crops which have to meet much stronger international 
Competition, is more serious. Coffee and sugar are well-knotm 
examples. The "boom and bust" behaviour of the price of 
Coffee has had serious effects on the agriculture of Brazil; in 
boom periods, a great extension of cultis-ation takes place 
with little regard for the future of the land. ^Vhen the bottom 
falls out of the market, these plantations are abandoned, 
stripped of their fertility and dei-asiated by erosion. IVhen 
the price rises again, fresh areas are brought under cultiva- 
tion, to undergo the same process of devastation. Yet another 
complication arises to affca commodities sucli as sugar and 
rubber, where their markets are susceptible to tecbnologial 
adi’ances, backed by national policy— in one case, the pro- 
duaion of beet sugar, in the other the introduction of syn- 
thetic rubber. While it would be unrealistic to expea the 
new countries to seek to be independent of such mono- 
cultures, they will be well advised to weigh all the circum- 
stances carefully and to avoid the obvious erron of the past. 
Here again, international cooperation to regubte the world 
market in primary products Cm do much to help. 

Tlic requirements of developing countries are therefore: 

(1) The gradual substitution of a more intensive, in place 
of extensive, agriculture; particularly through Uie abandon- 
ment of the various forms of "shifting cultivation," and the 
introduction of effective soil control. 

{3)Thc raising of the status of the rural worker vis-^vis 
the town-dwellcr or "white-collar” worker. 

(5) The balanced exploitation of all natural resources, with 
the object, where f>ossibIc, of renewing ihcro, and the invest- 
mcni of available capital accordingly. 

(.j) The willingness to apply the results of scientific pro- 
gress, irrespective of the country of its origin. 

These may seem trite and piotu expressions, perhaps even 
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counsels q£ pcrfcciion. Certainly, the obstacles to be over- 
come arc olicn formidable. Questions of land reform en- 
counter obstruaion from the roost deeply-seated human 
instincts, and traditional ways of life are not lightly to be 
changed. Nor can the new technology be profitably employed 
without an adequate educational system and eiTiclent scien- 
tific rcscardi and advisory services. In establishing these, 
however, advice is available from numerous international 
agencies, and also not inconsiderable funds. These new 
countries are entering a period comparable to that facing 
\\'cstcm Europe at the beginning of the " industrial revo- 
lution," They are at least fortunate in having some fore- 
ivaming of the difficulties ahead. If trestemers maintain that 
the future of det eloping countries ultimately resu with their 
ovm peoples, this is not simply from a desire to disclaim all 
responsibility. 



CHAPTER FOURTEEN 


The Future 


The preceding chapters have attempted to shotv how 
geography has ad^mced with discovery and exploration and 
Avith the development of the general scientific approach to 
the natural world. Looking at the position of the subject in 
the fint half of the twentieth century, some geographers refer 
to the '‘new geography,” in contrast to the “apes and bays” 
geography which was customarily taught in schools in the last 
century. This attitude can be justifi^ in a limited context, 
but it is unfortunate if used to imply that there were no 
gcographen before a.o. tgoo, or that there is a fundamental 
difference between “old” geographers and new. That the 
contrast is made is due to the history of eduoiion in our 
schools and universities; much the same might be said of 
other subjects, history, for example, and even English litera- 
ture. 

To advance this point of view, however, is not to nuintain 
that there is no difference between the outlook of a Rldiard 
Hakluyt in the sixteenth rcniury, an Alexander von Hum- 
boldt in the nineteenth, or a Halford Mackinder in the early 
twentieth. These men were intensely interested in the world 
around them, and endeavoured to interpret it with all the 
equipment, intellectual and technical, at ihclr disposal, as it 
appeared to them and to their contemporaries. A considerable 
merit of geography as an educational subject rests in this close 
relationship to the actual, everyday world. The real advance 
in geographical education was m^e when it ceased to be 
exclusively a school-room subject and became a field-study. 
If this link with the contemporary world should weaken, there 
is danger that it may relapse into a state resembling medieval 
scholasticism. 

It may be argued that this point of view atuclies too mucli 
vmpoiuncc to hvsu»vc3& aspect tA geography, and vhat vt 

*97 
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could lead to a reversion to the attitude of earlier centuries, 
when geography tvas generally regarded as the “hand- 
maiden” of history. This, however, is a misconception. In 
the first place, it is impossible to remove the time element 
from geography. The demonstration of the evolution of a 
river system is, from one aspect, an exercise in historical 
thinking, and the present distribution of settlement cannot 
be understood without knowledge of the historical back- 
ground. Conversely, no historian can give a convincing 
account of the history of any area without regard to its geo- 
graphical characteristic. This approach is behind the at 
first sight paradoxical obiler dicta of the Russian writer. 
E. Tschishov: “History is the geography of the past; geo- 
graphy is the history of the present.” \Vbcihet we subscribe 
fully to this or not, it U of some profit, in considering the 
nature of geography, to glance at wlUt historians have written 
about their subject. In his stimulating Inlroduclion to Philo‘ 
sophy of History, IV. H. IValsh defines history as *' a distinc- 
tive sort of thinking, called historical thirtking.” Up to this 
point, I have purposely refrained from attempting to define 
geography narrowly, and 1 think it is unnecessary to go 
further than the parallel definition, that geography is “a 
distinctive sort of thinking, colled geographic^ thinking.” 
In the past too much time has been spent in answering the 
question "What is geography? ” This was largely due to what 
was, and to some extent, still is, the vexed question of the 
place of geography in the school curriculum; partly also to 
the desire of some geographers to establish geography as a 
science. No one would dispute that geography makes use of, 
in fact is fundamentally dependent upon, the findings of 
science in Ute special connoution of the word, just as history 
draws upon palaeography, numismatics and other aids. Geo- 
graphy, like history, resembles the sciences, in so far as it is 
"knowledge s»hich is methodically arrived at and systematic- 
ally related,” to quote Wakh again, but, as a whole, it is not 
susceptible to experimental serification, nor docs it formulate 
laws. Many examples base been given above where develop- 
ments have taken place in what would at an earlier period 
have been considered unfavourable, or even prohibitive, con- 
ditions, and where the appreciation of geographical facts has 
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altered with changes in the intellectual outlook. Attempts 
to relate human characteristics closely to climate, for instance, 
have also failed. 

What then is the essence of “geographical thinking”? In 
the first place, the geographer asks himself precisely where, 
within the “ skin of the earth,” the faa or facts which he is 
investigating occur. "When he has established this accurately, 
in many cases by mapping their distribution, he proceeds 
to find ansivers to the further question ; Why there? For this 
purpose, he miut extend his Investigations beyond the par- 
ticular set of facts to all the other aspeas of the environment, 
at that point on the earth's surface, and establish the relation- 
ship betsveen them. At this stage he can draw upon the 
accumulated knowledge of other workers, and determine 
comparisons or contrasts with other areas. ^Vhcn he has satis- 
fied himself of the relationships between the various con- 
stituents of the environment, he can then consider what 
process is taking place, e.g. is a certain plant association an 
invader, or is it failing to maintain itself, and if so, why? It 
may be because of the unreliability of an irregular rainfall, 
a fall in the water-table due to increased erosion, or the 
ravages of animab. The population of a countryside may 
be declining because the local resources which originally 
attracted settlement ore being worked out or are being waste- 
fully exploited — where, perhaps, a more profiuble cash crop 
could be introduced. The locality may be too remote from a 
potential market, or development may be hindered by the 
system of land tenure. The answer may be that the amenities 
of a nearby town exert a strong pull on the rural population. 
Most probably, the final answer will be a combination of all 
or some of such faaon. 

In these and similar instances, the geographer is specializing 
in a limited field, and will require to have a knowledge 
of the allied sciences involved in these particular investi- 
gations; the important point is that he approaches the 
problem from a geographical point of view and uses 
geographical techniques. It is in the ability to proceed 
in this fashion that the v-alue of a geographical training 
resides. 

Tire procedures can be applied, obviously, to an area of 
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the earth’s surface, to build up a balanced picture of its 
geography as a whole (regional geography), or a particular 
aspect can be studied as it w observed over the v?hole surface 
(general geography). At the present time, there is some danger 
of geographers splitting into two schools of thought — the 
regional geographers, rv'ho sec regional interpretation as the 
basis of geography, and the general geographer, tvho rejects 
regional geography on the grounds that the delimitation of 
regions is often largely subjective and ibat there is no general 
agreement on the content of regional studies. If, however, 
the definition of geography as "thinking geographically*’ is 
accepted, it is possible to reconcile these differences, and 
regional geography and general geography can be seen as two 
ways, often complementary, of thinking geographically. If 
this is taken to represent in general the position of geography 
in the mid-twentieth century, whai are the prospects for the 
study in the immediate future? 

It is now commonplace to assert that the age of exploration 
has come to an end. This is true if exploration is regarded 
as it was in the nineteenth century. There are still areas of 
the world's surface, not in fact of very great extent individu* 
ally and widely scattered, svhich have not been traversed on 
the ground and more extensive areas which have not been 
mapped. There are areas In which for various reasons travel 
is exceptionally difEcult or is rettricted for political or other 
non-geographical reasons. Many occur, as would be expected, 
in the polar regions or in the high mountains. It must also 
be remembered that in the air age. areas difficult of access 
on. the ground have been flown over. The inland ice of Green- 
land has been traversed numerous times since the first cross- 
ing by Ftidihof Nansen, but. as the British North Greenland 
Expedition of 1952-4 shoived. oansiderable areas remain to 
be examined, and in the mountains of the eastern margin 
there are innumerable peaks and glaciers to be ascended. 
Similarly, though much of northern Canada has been photo- 
graphed from the air for map-making, there are still routes 
to be pioneered, even in areas as relatively accessible as north- 
ern Quebec. The same probably holds good for ihe northern 
parts of Soviet Asia. It is only within the last forty years, for 
instance, that the ntountanu oi norih-easiem Siberia have 
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been efFectively explored; but in. the present condition of 
world politics, it is difficult to ascertain what, if anything, 
remains to be done there. In the far south and the Antarctic, 
the position is similar. Something has already been said of 
the exploration of the Antarctic, where the largest uniraversed 
areas are to be found. The Antarctic and sub-Antaraic 
islands also aiford opportunities for modem explorers. It was 
only in 1959 that the interior ice of Kerguelen Island sras 
explored by Tilman; Bouvet Island lies in such stormy ^mters 
that it is often impassible to effect a landing. The extreme 
southern tip of South Ameria. trhere the Andes are blanketed 
by considerable areas of inland ice, and Tierra del Fuego 
still offer opportunities to the adventurous mountain ex- 
plorer. 

The great mountain ranges of the world offer another field 
for the explorer. For political reasons, however, much of the 
Himalaya range is at present barred, at least to mountain 
explorers from the West. Apart from the vicinity of certain 
weU'knosm peaks such as Mount Everest and Kangchen- 
junga, there is much to be done in Nepal, and there are 
blanks on the map ’’ of the Karakoram region. It tvould be 
profitless to attempt to examine the rest of Central Asia from 
this point of view. It is likely to be many yean before western 
explorers are again admitted; indeed, in the absence of know- 
ledge of what the nationals of the countries involved are 
doing, it makes little sense to look for unexplored areas there. 
Qcarly, considerable parts of Tibet must be little frequented, 
particularly in the north-east, and the same applies in- 
deed to ail the rugged mounuinous China-Tibet border 
and the country trasersed by the Mekong and Salween 
riters. 

A natural region which still contains some unexplored 
areas is the great deserts. Here again it is a matter of un- 
explored counuy in the sense that it has not actually been 
traversed on the ground, though it may have been seen from 
the air. This applies to the Southern /Vrabian desert and to 
the Saharx Much of these has been reconnoitred from the 
air in the scardi for oil, and to some extent mapped, but no 
doubt enthusiasts for desert travel could find scope here, 
provided always that political obstacles could be overcome. 
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As Tcccmly as \949, \VilCtcd Thtsiger made several pioneer 
journeys in the interior of Oman, and ten years later, in 
the western Sahara. Theodore Monod travelled extensively 
through little-known country. 

Finally there is the vast tropical rain-forest of the Amazon 
basin, traversed by the great tributary streams. These are 
dinicult to navigate but at least offer some hope of success 
to the explorer. Tbe main obstacle is the fact that these forests 
offer the last chance of survival to the Indian tribes, exposed 
to disintegration and destruction through the advance of 
contemporary western civilization. It cannot be wondered at 
that these doomed peoples fail to distinguish between the 
bona fide explorer and the unscrupulous exploiters of land 
and people. Despite the good intentions of the respective 
governments, it is difficuU to exclude all outside inffucnces, 
or to smooth the transition from one cultural standard to 
another and in some ways more ruthless code. Speaking 
generally, what prompts the successors to the old-style ex- 
plorer to seek these regions is less the opportunity to unveil 
geographia] secrets than the desire to test his stamina and 
will power against physical obstacles in an extreme form— 
the cold and blizzards of the Anuiclic, tbe sand-dunes, heat 
and thirst of the Arabian desert, the final slopes of a Hima- 
layan peak. Allied to this is the nostalgic yearning for the 
company of less sophisticated peoples — an intriguing echo 
of the cult of the "noble savage” and nineteenth-century 
romanticism. 

There is no need to lament the absence of fresh desens 
and mountains to exploret the opportunities for the geo- 
graphical explorer are. despite all the obstacles, political and 
othen, very wide today- In place of acclaim for the discovery 
of a new mounuin range or a hitherto unknoxvn tribe, the 
reward is the satisfaction having made a contribution to 
knowledge of some portion of the modern world. An achieve- 
ment of this kind, however, is generally beyond the powers 
of a single individual, and almost certainly beyond his in- 
dividual resources. The simple answer lies in team work, 
where scientists of several disciplines — surveyors, geomorpho- 
logists. dimatologisls. sodologists and numerous others — can 
co-operate in producing a truly geographical understanding 
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of a tra« of country. This de\-clopment is not nctv — an 
early and convincing example is supplied by Captain Scott’s 
National Antarctic Expedition of 1901-031 and it is seen on 
the largest scale in the international Antarctic ax/peration 
vrhich has de%’eIoped out of the International Geophysical 
Year. Operations on this scale are national undertakings, but 
much can be done by smaller parties spending limited periods 
in the field. One of the features of post-ik'ar ivork has been 
the growth of University expeditions conducted for the most 
part during summer vacations. It is interesting to note, in- 
cidentally. hoiv these have to some degree groivn out of the 
expeditions of Scott and Shackleton. From the nineteen- 
twenties onwards, members of these expeditions fostered at 
Cambridge a group of )oung sdentist-explorers who, after 
experience in the Arctic. largely manned the British Graham 
L^d Expedition, 1934*37 from which came the earlier per- 
sonnel of the British Antaraic Survey, and members of this 
arc now encouraging the spirit of exploration in British 
universities. 

In recent years, there has been another parallel develop- 
ment which oden considerable sco]>e for geographen. ’This 
is through the various agencies of the United Nations— the 
U.N. Economic Social and Cultural Organization, the World 
Health Organization, the Food and Agriculture Organization, 
and olhen. These now offer opportunities to geographers as 
officials or consultants to take pan in international co-opera- 
tive undertakings of great praaical value and of fundamental 
imponance for the countries concerned. 

Something has already been said of the problems which 
face the new developing counuics and the form which inter- 
national technical assistance can take. Two spedfic examples 
of the latter may be dted here. In south-eastern ^\sia under 
the auspioa of the United Nations, four countries, Cambodia. 
Laos. Thailand and Viei-Nam are co-operating, despite 
political difficulties, in collecting data for a most comprehen- 
shc scheme for the construaion and operation of an in- 
tegrated system of regulation wotks in the basin of the lower 
Mekong river. The ultimate aim is die csublishmcnt. through 
s>'stemaiic use of the river-flow, <4 a progressive economic 
and sodal siruaure. This requires the evaluation of the 



804 BACKGROUND TO GEOGRAPHY 

potential resources of the basin, starting vrith the river itself; 
the volume, seasonal fluctuations and load of the river, the areas 
subject to flooding, their soils and the effect of flooding upon 
them; the best use to which they can be put; the effect of such 
a project upon the life of the population and the extent to 
which it svill require modification. Fundamental to this is 
the provision of maps, topographical, geological and soil, and 
the selection of dam sites to control the river and to irrigate 
the fields. At the same time, the future of river navigation 
must be taken into account. This project, literally a revo- 
lution for the people involved, is being fonvarded by scien- 
tists from fourteen countries, who arc applying techniques 
which have justified themselves elsewhere, and testing the 
possibilities of solutions which have succeeded in comparable 
areas in other regions. The genesis of such a project lies 
dearly in the Tennessee Valley Authority; should the master 
plan be finally carried through, the Mekong valley develop- 
ment will be of even greater significance than its parent. A 
sitalUr operation, under the Food and Agriculture Organiia* 
tion, for controlling ceruin rivers in Afghanistan is also in 
progress, with a Soviet Project Manager. 

The role of tlie geographer here is not so much to prepare, 
with his colleagues' assistance, a geography of the particular 
area but to indicate to Utcm the specific problems they can 
solve and to assist in co-ordinating the answers into a master 
development plan. Admittedly there are major difficulties to 
be overcome — international rivalries and suspicions, internal 
political differences, cultural resistance to innovation, and 
financial problems. But here again, just as geography in itself 
does not dictate solutions, so the geographer can only investi- 
gate, formulate, advise and warn; the final decision lies with 
governments and peoples. In this connection the help which 
the national mapping agencies of the west can give to these 
new countries should not be overlooked. The former have 
learnt by bitter experience die futility and waste that arises 
from the piecemeal mapping of new territories, and the 
consequent necessity for a carefully ihought-ouc plan for 
national surveys. The cartographic department of UNO, 
by stimulating the revision and completion of the Inter- 
national Million Map of the World, is also assisting in 
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this direction. It is fitting to recall in this coonettion the 
contribution o£ the British Directorate of Overseas Surveys 
to the mapping of the former territories in Africa and else- 
where. 

At this point, it might seem paradoxical to suggest that 
though there is still a wide field of work for geographers and 
though the contribution which geographers can ni^e is re- 
ceiving increasing recognition in the international sphere, 
the subject is still insufficiently recognized in Britain. There 
arc a number of contributory faaors to this state of affairs. 
Undoubtedly, the view of the older generation, tvhid) was 
never taught geography intelligently, if at all. is still coloured 
by memories of lists of rivers, capes, to^^Tis, etc, learnt parrot- 
wise. For this attitude time is the only cure. In thesequarters. 
too. the old disdain of the explorer, the administrator and 
the practical man for the "arm-chair" geographer is not 
entirely dead. This may be due in part to the geographer 
but the " arm-chair " geographer is surely now a mere figment 
of the imagination. A more recent menace has developed 
recently in educational circles. Here tltc subjea is threatened 
at intervals svith exclusion from the school curriculum or 
at least demotion to a subsidiary subjea under the heading 
of social studies, or general cultural courses. It is pafectly 
proper to study, for example, Vauglun Williams’ Antarctica 
symphony, but is the right place for this a project on the 
Polar regions? 

With this general background in mind, it is not altogether 
surprising that the official attitude tosvards geography is some- 
what ambivalent. War has been called the " great geographer," 
and there is considerable truth in this diaum. Is it so gross an 
exaggeration to say that, in this country, the value of geo- 
graphy is only fully realized in terms of military aisis? Over 
fifty years ago, public men of standing sverc protesting vigor- 
ously against the neglect of geography in the qualifications 
required for the higher grades of the Civil Scn’ice, the Diplo- 
matic Service and the Army. Experiences during the war of 
1914-18 led to considerable chan^ of outlook, particularly 
and decisively in the educational field, it was some sign of 
progress that when the second world sor broke out, stejM 
had been taken to provide the organization lor the produc- 
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tion of adequate geographical handbooks on many of the 
countries involved. It is of some significance that these tvere 
prepared under the aegis of the Naval Intelligence Depart- 
ment, and were largely vvTitten by "academic” geographers. 
In other ways, also, geography in common svith many 
other sciences, made its contribution to operational plan- 

ning- 

The years since 1945 have seen considerable progress. This 
has been manifest particularly in the planning field and in 
ilic advance of its ally, cartography. The greatest official con- 
tribution to geography in the widest sense in this country has 
been made through the funds provided to enable the Ord- 
nance Survey Department to provide an adequate map 
coverage of a high standard which meets the requirements 
of the planning authorities, and the central organ, the 
Ministry of Housing and Lc^ Government. Certainly the 
Utter cannot be charged with failing to recognize the con- 
tribution geographers can make to national development. But 
it is not without significance that, although these ttvo official 
bodies have produced a scries of topical maps of Great Britain 
on a uniform sale, the first Allas of Britain, corresponding 
in scope to the numerous national atlases published abroad, 
tus been sponsored by a University Press. 

One could point to other instances of apparent official 
lukewarmness towards geography. Beyond maintaining their 
map rooms, no one of the great national libraries, as far as 
1 am aware, has a comprehensive, separately organized geo- 
graphial department, and there is certainly no national 
museum of geography comparable to similar museums in. 
for instance. Paris and Moscow, Tlie question of govern- 
ment finance for research is not one whidi can be ex- 
amined in detail here, but it can be said in general that 
geography tends to fall between two stools. After what has 
been said in earlier chapters on this aspect, it is not neces- 
sary here to labour the point that it has a unity of its own. 
None the less, it is difticuU to secure grants for geographical 
research as sudi. Projcrts which can be presented as fall- 
ing under the heading of '’scientific." that is physical 
gco^phy. climatology, etc., stand a dunce of success on 
ihcii merit, but those in whidi the emphasis is on the 
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imman or social aspect ac present attract little oIEcial 
support. 

Despite this official attitude, the present position of 
geography in Britain is certainly not without hope. The 
contribution the geographer can make is recogniied in inter- 
national agendes, just as it is in certain ministries at home. 
It is not too much to claim howes'er, that the recognition of 
its value in national planning stems to some extent from the 
recognition during the 1939-45 war, of the value of the Land 
Utilization Survey, inaugurated in the proceeding years by 
Dr. Dudley Stamp and carried out by him in conjunaion 
with educational authorities throughout the country on on 
entirely unofficial basis. (It is. however, a curious comment 
on the current attitude that the Second Land Utilization 
Surtey is now being carried out on pris'ate initialise.) There 
are signs that progress will continue to be made; it is hearten- 
ing, for example, that the Nature Conservancy has co-operated 
with Univenity College, London, in establishing a post- 
graduate Diploma in Conservation and Ecology in which the 
departments of botany, geography and zoology svork together. 
Those taking the course are graduates in these subjects, plus 
agriculture and forestry. Planning is surely useless if our 
natural resources are to be alloived to disappear through 
neglect or thoughtless exploitation! A somewhat similar 
development, pointing to a realization of the value of 
adequate maps for national development, is to be seen 
in the establishment of post-graduate diplomas in carto- 
graphy at University College, Swansea, and Glasgow Uni- 
versity. 

Geography is essentially a co-operative study, based upon 
an individual point of view and approach to the environ- 
ment in which people live in the contemporary world. It is 
no rellcaion upon it that its practitioners may be drawn 
from a variety of disciplines, provided they are well-grounded 
in essentials. It would be foolish for them, as has sometimes 
happened in tiie pasc with tmfortunate results, to presume 
to dicute to huioriam, anthropologists. economUu or any 
otlicr workers, but neither should they allow their subject 
to go by default. In tbc long run, as this book has attempted 
to show, a country’s geography, viewed as an individual 
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Books for further reading 


T H I s is Qot a comprehensive bibliography. The books included 
should help the reader to carry his studies {urther: 1 have found 
them useful and stimulating. They by no means represent all 
those from which 1 have profited. A few on the British Isles have 
been added for those who wish to know something of their own 
country. 
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